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The problem. P h y s i c a l  t h e r a p y  f a c u l t y  s t a t e  a s  a n  
o b j e c t i v e  t h a t  g r a d u a t e s  w i l l  be  competent  i n  c l i n i c a l  
d e c i s i o n  making. A s  s t u d e n t s  p r o g r e s s  t h r o u g h  t h e  
c u r r i c u l u m ,  and o u t  i n t o  t h e  p r o f e s s i o n ,  c l i n i c a l  d e c i s i o n  
making s k i l l s  s h o u l d  i n c r e a s e .  The problem i s  a s s e s s i n g  
t h e s e  s k i l l s .  The purpose  of  t h i s  r e s e a r c h  was t o  a s s e s s  t h e  
c l i n i c a l  d e c i s i o n  making o f  s t u d e n t s  a c r o s s  a c u r r i c u l u m .  
P r o c e d u r e s .  The p a r t i c i p a n t s  were f o u r  p h y s i c a l  t h e r a p y  
c l a s s e s  (162 s t u d e n t s ) .  Fo r  t h e  s t u d y ,  t h e  C l a s s  of 1994 was 
one y e a r  p o s t - g r a d u a t i o n ,  t h e  C l a s s  of 1995 had j u s t  
g r a d u a t e d ,  t h e  C l a s s  of 1996 had comple ted  h a l f  o f  t h e  
c u r r i c u l u m ,  and t h e  C l a s s  of  1997 had j u s t  e n r o l l e d  i n  t h e  
program. The Class o f  1997 was r e t e s t e d  a f t e r  two semesters. 
The C l i n i c a l  D e c i s i o n  Making S c a l e  (CDMS) ( J e n k i n s ,  1985)  
was a d m i n i s t e r e d  t o  t h e  s t u d e n t s .  The CDMS c o n s i s t e d  o f  4 0  
i t e m s  d e s i g n e d  t o  measure t h e  dec i s ion -mak ing  p r o c e s s .  The 
s c a l e  y i e l d e d  a  t o t a l  s c o r e  and  f o u r  s u b s c a l e  s c o r e s .  
F i n d i n g s .  No s i g n i f i c a n t  d i f f e r e n c e s  were found between 
CDMS t o t a l  s c o r e s  f o r  t h e  f o u r  c l a s s e s .  The C l a s s  of  1995 
s c o r e d  s i g n i f i c a n t l y  h i g h e r  on S u b s c a l e  A ( S e a r c h i n g  f o r  
A l t e r n a t i v e s  and O p t i o n s )  t h a n  t h e  C l a s s  of  1997.  The Class 
of  1996 s c o r e d  s i g n i f i c a n t l y  h i g h e r  t h a n  t h e  C l a s s e s  o f  1994 
and 1997 on S u b s c a l e  D ( S e a r c h i n g  f o r  I n f o r m a t i o n  and 
Unbiased  A s s i m i l a t i o n  of N e w  I n f o r m a t i o n ) .  The C l a s s  o f  1997 
e x h i b i t e d  a  n e a r  s i g n i f i c a n t  i n c r e a s e  (p = -051)  i n  t o t a l  
CDMS s c o r e s  between e n r o l l m e n t  and r e t e s t i n g .  There  were no 
s i g n i f i c a n t  r e l a t i o n s h i p s  between CDMS s c o r e s  and  g r a d e  
p o i n t  a v e r a g e s  ( G P A )  o r  c l i n i c a l  i n s t r u c t o r s f  r a t i n g s .  
C o n c l u s i o n s .  (1) S t u d e n t s  a t  d i f f e r e n t  l e v e l s  o f  t h e  
c u r r i c u l u m  d i d  n o t  e x h i b i t  d i f f e r e n c e s  i n  o v e r a l l  c l i n i c a l  
d e c i s i o n  making. ( 2 )  S t u d e n t s  a t  d i f f e r e n t  l e v e l s  of  t h e  
c u r r i c u l u m  d i d  e x h i b i t  d i f f e r e n c e s  i n  s u b s e t s  of  c l i n i c a l  
d e c i s i o n  making. ( 3 )  S t u d e n t s  e x h i b i t e d  growth i n  c l i n i c a l  
d e c i s i o n  making a c r o s s  t h e  f i r s t  y e a r  o f  t h e  c u r r i c u l u m .  
( 4 )  S t u d e n t s f  c l i n i c a l  d e c i s i o n  making c o u l d  n o t  be  
p r e d i c t e d  from GPA o r  c l i n i c a l  i n s t r u c t o r s f  p e r c e p t i o n s  o f  
s t u d e n t s f  c l i n i c a l  d e c i s i o n  making. 
Recommendations. Resea rch  s h o u l d  be u n d e r t a k e n  t o  
g a t h e r  l o n g i t u d i n a l  and normat ive  CDMS d a t a  on p h y s i c a l  
therapy s tudents  and graduates  t o  t r a c k  development over  
t h e i r  educat ion and c a r e e r .  
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C h a p t e r  1 
INTRODUCTION 
Background of t h e  S tudy  
P h y s i c a l  t h e r a p y  f a c u l t y  a c r o s s  t h e  c o u n t r y  s t a t e  a s  a 
program outcome o b j e c t i v e  t h a t  g r a d u a t e s  w i l l  be  competent  
i n  c l i n i c a l  d e c i s i o n  making. C l i n i c a l  d e c i s i o n  making h a s  
come t o  t h e  f o r e f r o n t  o f  t h e  p h y s i c a l  t h e r a p y  p r o f e s s i o n  
w i t h  t h e  i n c r e a s e  o v e r  t h e  p a s t  t e n  y e a r s  i n  t h e  number of 
s t a t e  p r a c t i c e  a c t s  t h a t  a l l o w  p h y s i c a l  t h e r a p i s t s  d i r e c t  
a c c e s s  ( w i t h o u t  p h y s i c i a n  r e f e r r a l )  t o  p a t i e n t s .  T h i s  h a s  
r e s u l t e d  i n  p h y s i c a l  t h e r a p i s t s  h a v i n g  i n c r e a s e d  
r e s p o n s i b i l i t i e s  i n  t h e  a r e a  of d e c i s i o n  making. 
P h y s i c a l  t h e r a p i s t s  a r e  r e s p o n s i b l e  f o r  d e c i d i n g  
what t o  i n c l u d e  i n  t h e  a s ses smen t  o f  p a t i e n t s ,  
making d i a g n o s e s ,  and d e c i d i n g  whether  t o  t r e a t  
o r  t o  r e f e r  p a t i e n t s  t o  o t h e r  p r a c t i t i o n e r s .  I f  
p h y s i c a l  t h e r a p i s t s  d e c i d e  t o  t r e a t ,  we must 
d e c i d e  what t h e  t r e a t m e n t  p l a n s  w i l l  be ,  what 
t r e a t m e n t  t o  i n c l u d e ,  and when t o  d i s c h a r g e  
p a t i e n t s .  (Myers & Rose, 1989, p .  523)  
T r a i n i n g  i n  c l i n i c a l  d e c i s i o n  making i s  i n c o r p o r a t e d  b y  
p h y s i c a l  t h e r a p y  f a c u l t y  t h r o u g h o u t  t h e  academic c u r r i c u l u m .  
These  s k i l l s  a r e  d i f f i c u l t  t o  t e a c h ,  e s p e c i a l l y  i n  t h e  
c l a s s r o o m  s e t t i n g .  H i s lop  ( i n  Wolf, 1985, p .  30)  s t a t e d  
" c l i n i c a l  d e c i s i o n  making c a n  n e i t h e r  be t a u g h t  n o r  l e a r n e d  
i n  t h e  a b s e n c e  of t h e  p a t i e n t . "  The academic f a c u l t y  
t h e r e f o r e  r e l y  on  t h e  s t u d e n t s '  c l i n i c a l  i n t e r n s h i p  
e x p e r i e n c e s  t o  f u r t h e r  deve lop  and r e f i n e  t h e s e  v e r y  
i m p o r t a n t  s k i l l s .  The s u c c e s s  o f  t h i s  combina t ion  of 
academic  a n d  c l i n i c a l  t r a i n i n g  i n  c l i n i c a l  d e c i s i o n  making 
i s  a l s o  d i f f i c u l t  t o  a s s e s s .  A t  p r e s e n t ,  t h e r e  i s  l i t t l e  
e v i d e n c e  i n d i c a t i n g  t h a t  s t u d e n t s f  e x p e r i e n c e s  i n  a p h y s i c a l  
t h e r a p y  c u r r i c u l u m  advance  t h e i r  c l i n i c a l  d e c i s i o n  making 
s k i l l s .  
The l i t e r a t u r e  has  e x p l o r e d  d e c i s i o n  making from 
v a r i o u s  p e r s p e c t i v e s .  Terminology s u c h  a s  d e c i s i o n  making, 
p rob lem s o l v i n g ,  r e a s o n i n g ,  judgment and  c r i t i c a l  t h i n k i n g  
have  been used  i n t e r c h a n g e a b l y .  P r e s s e i s e n  ( i n  C o s t a ,  1 9 8 5 ,  
p p .  4 4 - 4 8 )  c i t e d  f o u r  t y p e s  o f  h i g h e r - o r d e r  c o g n i t i v e  
p r o c e s s e s  d e f i n e d  b y  t h e  outcomes s e r v e d  b y  e a c h  p r o c e s s .  
These  h i g h e r  o r d e r  p r o c e s s e s  a r e :  
Problem S o l v i n g  - u s i n g  b a s i c  t h i n k i n g  p r o c e s s e s  
t o  r e s o l v e  a  known o r  d e f i n e d  d i f f i c u l t y ;  assemble  
f a c t s  abou t  t h e  d i f f i c u l t y  and d e t e r m i n e  a d d i t i o n a l  
i n f o r m a t i o n  needed;  i n f e r  o r  s u g g e s t  a l t e r n a t e  
s o l u t i o n s  and t e s t  them f o r  a p p r o p r i a t e n e s s ;  
p o t e n t i a l l y  r e d u c e  t o  s i m p l e r  l e v e l s  of  e x p l a n a t i o n  
and e l i m i n a t e  d i s c r e p a n c i e s ;  p r o v i d e  s o l u t i o n  
c h e c k s  f o r  g e n e r a l i z a b l e  v a l u e .  
D e c i s i o n  Making - u s i n g  b a s i c  t h i n k i n g  p r o c e s s e s  
t o  choose  a  b e s t  r e s p o n s e  among s e v e r a l  o p t i o n s ;  
a s semble  i n f o r m a t i o n  needed i n  a  t o p i c  a r e a ;  
compare a d v a n t a g e s  and d i s a d v a n t a g e s  of  a l t e r n a t i v e  
a p p r o a c h e s ;  d e t e r m i n e  what  a d d i t i o n a l  i n f o r m a t i o n  
i s  r e q u i r e d ;  judge  t h e  most e f f e c t i v e  r e s p o n s e  
and be a b l e  t o  j u s t i f y  i t .  
C r i t i c a l  Th ink ing  - u s i n g  b a s i c  t h i n k i n g  
p r o c e s s e s  t o  a n a l y z e  arguments  a n d  g e n e r a t e  i n s i g h t  
i n t o  p a r t i c u l a r  meanings and  i n t e r p r e t a t i o n s ;  
d e v e l o p  c o h e s i v e ,  l o g i c a l  r e a s o n i n g  p a t t e r n s  and  
u n d e r s t a n d  a s sumpt ions  and  b i a s e s  u n d e r l y i n g  
p a r t i c u l a r  p o s i t i o n s ;  a t t a i n  a  c r e d i b l e ,  c o n c i s e ,  
and c o n v i n c i n g  s t y l e  o f  p r e s e n t a t i o n .  
C r e a t i v e  Th ink ing  - u s i n g  b a s i c  t h i n k i n g  
p r o c e s s e s  t o  d e v e l o p  o r  i n v e n t  n o v e l ,  a e s t h e t i c ,  
c o n s t r u c t i v e  i d e a s  o r  p r o d u c t s ,  r e l a t e d  t o  p e r c e p t s  
a s  w e l l  a s  c o n c e p t s ,  and  s t r e s s i n g  t h e  i n t u i t i v e  
a s p e c t s  o f  t h i n k i n g  a s  much a s  t h e  r a t i o n a l .  
Emphasis i s  o n  u s i n g  known i n f o r m a t i o n  o r  m a t e r i a l  
t o  g e n e r a t e  t h e  p o s s i b l e ,  as w e l l  a s  t o  e l a b o r a t e  
on t h e  t h i n k e r ' s  o r i g i n a l  p e r s p e c t i v e .  ( p .  4 5 )  
For d e c i s i o n s  t o  b e  o f  h i g h  q u a l i t y ,  t h e  d e c i s i o n  maker 
must f o l l o w  a  s e t  o f  dec is ion-making p r o c e d u r e s .  J a n i s  and 
Mann ( 1 9 7 7 )  i d e n t i f i e d  seven  c r i t e r i a  t o  d e t e r m i n e  t h e  
q u a l i t y  o f  dec is ion-making.  
The d e c i s i o n  maker, t o  t h e  b e s t  of h i s  a b i l i t y  and  
w i t h i n  h i s  i n f o r m a t i o n - p r o c e s s i n g  c a p a b i l i t i e s  
1. t h o r o u g h l y  c a n v a s s e s  a  wide r a n g e  of a l t e r n a t i v e  
c o u r s e s  o f  a c t i o n ;  
2 .  s u r v e y s  t h e  f u l l  r a n g e  o f  o b j e c t i v e s  t o  b e  
f u l f i l l e d  and t h e  v a l u e s  i m p l i c a t e d  b y  t h e  c h o i c e ;  
3 .  c a r e f u l l y  weighs whatever  he knows a b o u t  t h e  
c o s t s  and r i s k s  of n e g a t i v e  consequences ,  a s  
w e l l  a s  t h e  p o s i t i v e  consequences ,  t h a t  cou ld  
f l o w  from each a l t e r n a t i v e ;  
4 .  i n t e n s i v e l y  s e a r c h e s  f o r  new i n f o r m a t i o n  r e l e v a n t  
t o  f u r t h e r  e v a l u a t i o n  o f  t h e  a l t e r n a t i v e s ;  
5 .  c o r r e c t l y  a s s i m i l a t e s  and  t a k e s  a c c o u n t  o f  any 
new i n f o r m a t i o n  o r  e x p e r t  judgment t o  which he 
i s  exposed,  even when t h e  i n f o r m a t i o n  o r  judgment 
does  n o t  s u p p o r t  t h e  course  o f  a c t i o n  he 
i n i t i a l l y  p r e f e r s ;  
6 .  reexamines  t h e  p o s i t i v e  and n e g a t i v e  consequences  
o f  a l l  known a l t e r n a t i v e s ,  i n c l u d i n g  t h o s e  
o r i g i n a l l y  r ega rded  a s  u n a c c e p t a b l e ,  b e f o r e  
making a f i n a l  c h o i c e ;  
7 .  makes d e t a i l e d  p r o v i s i o n s  f o r  implementing o r  
e x e c u t i n g  t h e  chosen c o u r s e  o f  a c t i o n ,  w i t h  
s p e c i a l  a t t e n t i o n  t o  con t ingency  p l a n s  t h a t  
might  be r e q u i r e d  i f  v a r i o u s  known r i s k s  were 
t o  m a t e r i a l i z e .  ( p .  11) 
J a n i s  and Mann a s s e r t e d  t h a t  f a i l u r e  t o  meet t h e s e  c r i t e r i a  
d u r i n g  dec i s ion-making  c o n s t i t u t e d  a d e f e c t  i n  t h e  p r o c e s s .  
S ta t ement  of t h e  Problem 
"The c o r n e r s t o n e  of e f f e c t i v e  c l i n i c a l  d e c i s i o n s  i s  t h e  
ongoing a c q u i s i t i o n  of knowledge" (Wolf,  1985, p .  380) . The 
academic and c l i n i c a l  s e t t i n g s  b o t h  p l a y  an i n t e g r a l  r o l e  i n  
t h i s  a c q u i s i t i o n  o f  knowledge. I n  t h e  c l i n i c a l  s e t t i n g ,  
s t u d e n t s  have t h e  o p p o r t u n i t y  t o  a p p l y  and  expand upon t h e  
knowledge l e a r n e d  i n  t h e  c l a s s room.  Thus, a s  p h y s i c a l  
t h e r a p y  s t u d e n t s  p r o g r e s s  t h r o u g h  t h e  d i d a c t i c  and  c l i n i c a l  
a s p e c t s  of a  c u r r i c u l u m ,  and  o u t  i n t o  t h e  p r o f e s s i o n a l  
wor ld ,  t h e r e  s h o u l d  be an i n c r e a s e  i n  t h e  l e v e l  o f  t h e i r  
c l i n i c a l  d e c i s i o n  making s k i l l s .  The problem i s  a s s e s s i n g  
t h e  l e v e l  of c l i n i c a l  d e c i s i o n  making b e h a v i o r s  o f  p h y s i c a l  
t h e r a p i s t s .  
E f f o r t s  a r e  b e i n g  made t o  d e v e l o p  forms o f  a s s e s s m e n t  
t h a t  a r e  more v a l i d ,  e f f i c i e n t ,  and r e l i a b l e  t h a n  p r e v i o u s  
forms of  c l i n i c a l  a s s e s s m e n t .  These a s s e s s m e n t s  i n c l u d e :  
p a p e r - a n d - p e n c i l  a n d  computer-based p a t i e n t  management 
problems,  w r i t t e n  key- i s sue  s i m u l a t i o n s ,  t h e  o b j e c t i v e  
s t r u c t u r e d  c l i n i c a l  examina t ion  o r  m u l t i p l e - s t a t i o n  
e x a m i n a t i o n s ,  and s t a n d a r d i z e d  p a t i e n t s .  Each of  t h e s e  
methods h a s  l i m i t a t i o n s  (Newble e t  a l . ,  1 9 9 4 )  . 
P h y s i c a l  t h e r a p y  f a c u l t y ,  a t  v a r i o u s  p o i n t s  i n  a  
program' s c u r r i c u l u m ,  r e l y  on c l i n i c a l  s i t e s  t o  p r o v i d e  
s t u d e n t s  w i t h  e x p e r i e n c e s  which w i l l  a i d  i n  t h e  development  
and r e f i n e m e n t  of d e c i s i o n  making s k i l l s .  P h y s i c a l  t h e r a p y  
f a c u l t y  a r e  s e l e c t i v e  i n  c h o o s i n g  t h e  f a c i l i t i e s  t o  which 
s t u d e n t s  a r e  a s s i g n e d  f o r  c l i n i c a l  e x p e r i e n c e s  and  t h e  
q u a l i f i c a t i o n s  of t h e  c l i n i c a l  i n s t r u c t o r s  a t  t h e s e  s i t e s .  
Each s t u d e n t  though,  even i f  a s s i g n e d  t o  t h e  same f a c i l i t y ,  
w i l l  have  a  d i f f e r e n t  e x p e r i e n c e .  While t h e  academic  f a c u l t y  
can  c o n t r o l  t h e  c o n t e n t  of t h e  d i d a c t i c  c u r r i c u l u m ,  t h e y  
have  minimal  c o n t r o l  o f  t h e  c l i n i c a l  e x p e r i e n c e  i n  r e g a r d s  
t o  t h e  p a t i e n t  p o p u l a t i o n ,  t h e  t e a c h i n g  and f eedback  s t y l e  
of  t h e  c l i n i c a l  i n s t r u c t o r ,  o r  t h e  t h o r o u g h n e s s  and  
o b j e c t i v i t y  of  t h e  s t u d e n t '  s e v a l u a t i o n  by t h e  c l i n i c a l  
i n s t r u c t o r .  The academic  f a c u l t y  n e e d  t o  d e t e r m i n e  i f  t h e  
o b j e c t i v e s  o f  t h e  c l i n i c a l  e x p e r i e n c e s  and  t h e  d i d a c t i c  
c u r r i c u l u m  a r e  b e i n g  m e t  f o r  a l l  s t u d e n t s  no m a t t e r  what  
t h e i r  e x p e r i e n c e s  a r e  i n  t h e  c l i n i c .  
E v a l u a t i o n  o f  a  s t u d e n t ' s  per formance  d u r i n g  a  c l i n i c a l  
e x p e r i e n c e  n o t  o n l y  g i v e s  a n  i n d i c a t i o n  o f  t h e  l e a r n i n g  t h a t  
h a s  o c c u r r e d  i n  t h e  c l a s s r o o m  and c l i n i c a l  s e t t i n g  b u t  can  
a l s o  be  a n  i n d i c a t i o n  of t h e  e f f e c t i v e n e s s  o f  c l i n i c a l  
t e a c h i n g  (Deus inge r ,  1990)  . The p r imary  method o f  e v a l u a t i o n  
d u r i n g  a c l i n i c a l  e x p e r i e n c e  i s  d i r e c t  o b s e r v a t i o n .  
Wakef i e ld  ( i n  Neufe ld  & Norman, 1985)  and  Wat t s  (1990)  b r i n g  
t o  q u e s t i o n  t h e  r e l i a b i l i t y  of d i r e c t  o b s e r v a t i o n .  
O b s e r v a t i o n  of  a  s t u d e n t ' s  per formance  c a n  be rushed  a n d  
f r a g m e n t a r y .  Most judgmenta l  s t e p s  c a n n o t  be  obse rved  
d i r e c t l y .  The c l i n i c a l  i n s t r u c t o r  must  g u e s s  t h e  s t u d e n t ' s  
m a s t e r y  on t h e  b a s i s  o f  b i t s  a n d  p i e c e s  of  pe r fo rmance  t h e  
c l i n i c a l  i n s t r u c t o r  c a n  see a s  w e l l  a s  on  what t h e  s t u d e n t  
r e p o r t s  h e  o r  s h e  d o e s .  
I t  h a s  been s u g g e s t e d  t h a t  r a t i n g s  of  s t u d e n t s  by 
c l i n i c a l  i n s t r u c t o r s  add l i t t l e  t o  t h e  e v a l u a t i o n  p r o c e s s .  
S loan ,  Donnel ly,  Drake, a n d  Schwar tz  (1995) showed 
s u b j e c t i v e  c l i n i c a l  pe r fo rmance  r a t i n g s  d i d  n o t  c o r r e l a t e  
w e l l  w i t h  o b j e c t i v e  t e s t s  o f  knowledge o r  pe r fo rmance .  Most 
p h y s i c a l  t h e r a p y  programs use  c l i n i c a l  e v a l u a t i o n  t o o l s  w i t h  
g l o b a l  r a t i n g  s c a l e s .  These r a t i n g  s c a l e s  can  have poor 
r e l i a b i l i t y  and v a l i d i t y .  S t r e i n e r  ( i n  Neufeld & Norman, 
1985)  r e p o r t e d  t h a t  a  s t u d e n t  makes an  o v e r a l l  impre s s ion  on 
a  r a t e r  t h a t  i n f l u e n c e s  a l l  o f  t h e  r a t i n g s  c o n t a i n e d  i n  a n  
e v a l u a t i o n .  Thus, t h e  e v a l u a t i o n  g i v e s  a  g l o b a l  impre s s ion  
r a t h e r  t h a n  feedback i n  a s p e c i f i c  a r e a .  
E v a l u a t i o n  of t h e  many behav io r s  and s k i l l s  r e q u i r e d  of 
a  c l i n i c i a n  r e q u i r e s  more t h a n  one method o f  e v a l u a t i o n .  The 
u s e  o f  m u l t i p l e  e v a l u a t i o n  methods i n c r e a s e s  t h e  l i k e l i h o o d  
t h a t  t h e  s t r e n g t h s  o f  one method w i l l  overcome t h e  
weaknesses of a n o t h e r  method (McKenzie, 1994) . Time, 
t r a i n i n g ,  and r e s o u r c e  c o n s t r a i n t s  p r e c l u d e  t h e  c l i n i c a l  
i n s t r u c t o r  from c a r r y i n g  ou t  m u l t i p l e  methods o f  e v a l u a t i o n .  
I t  i s  i m p e r a t i v e  t h e  academic f a c u l t y  s h a r e  i n  t h e  
r e s p o n s i b i l i t y  of e v a l u a t i n g  t h e  s t u d e n t ' s  p r o g r e s s  over  t h e  
c l i n i c a l ,  as w e l l  a s  t h e  academic phases  o f  t h e  cu r r i cu lu m 
(Deus inger ,  1990 ) .  
The f a c u l t y ' s  r e s p o n s i b i l i t y  i n  e v a l u a t i o n  i s  n o t  o n l y  
n e c e s s a r y  t o  d e c r e a s e  t h e  burden on t h e  c l i n i c a l  i n s t r u c t o r  
b u t  i t  i s  a l s o  t h e  academic f a c u l t y ' s  r e s p o n s i b i l i t y  t o  
a s s u r e  t h a t  g r adua t e s  a r e  a c h i e v i n g  t h e  s t a t e d  p rog ra  
outcomes (Commission on A c c r e d i t a t i o n  i n  P h y s i c a l  Therapy 
Educa t ion ,  1990 ) .  Assessment of  e d u c a t i o n a l  outcomes shou ld  
be a  con t inuous  p roce s s  des igned  t o  p r o v i d e  p u b l i c  
a c c o u n t a b i l i t y ,  meet a c c r e d i t i n g  requ i rements ,  and improve 
l e a r n i n g  (McKenzie, 1994) . 
A s i g n i f i c a n t  amount of t h e  l i t e r a t u r e  on c l i n i c a l  
d e c i s i o n  making s k i l l s  i n  t h e  h e a l t h  p r o f e s s i o n s  h a s  been  on 
t h e  p r o c e s s ,  t e a c h i n g ,  o r  u t i l i z a t i o n  of t h e s e  s k i l l s  a n d  
n o t  on e v a l u a t i o n  o f  s k i l l s .  The p u r p o s e  o f  t h i s  
c r o s s - s e c t i o n a l  and l o n g i t u d i n a l  s t u d y  was t o  assess t h e  
l e v e l  of  c l i n i c a l  d e c i s i o n  making s k i l l s  i n  p h y s i c a l  t h e r a p y  ' 
s t u d e n t s  a c r o s s  a  c u r r i c u l u m .  
The C l i n i c a l  D e c i s i o n  Making i n  Nurs  
p u b l i s h e d  
u s e d  t o  measure  c l i n i c a l  d e c i s i o n  making b e h a v i o r s .  T h i s  
s c a l e  was used  i n  t h i s  s t u d y  t o  a s s e s s  t h e  l e v e l  of  c l i n i c a l  
d e c i s i o n  making b e h a v i o r s  of a g roup  o f  h e a l t h  c a r e  
p r o f e s s i o n a l s  o u t s i d e  t h e  n u r s i n g  p r o f e s s i o n .  T h i s  g r o u p  was 
f o u r  l e v e l s  of p h y s i c a l  t h e r a p y  s t u d e n t s  a n d  g r a d u a t e s  
( C l a s s e s  o  
J e n k i n s  (1985) deve loped  t h e  C l i n i c a l  D e c i s i o n  Making 
i n  Nurs ing  S c a l e  (CDMNS) t o  measure  p e r c e p t i o n s  of c l i n i c a l  
d e c i s i o n  making. Con ten t  v a l i d i t y  was e s t a b l i s h e d  t h r o u g h  a  
p r e t e s t  a n d  c r i t i q u e ,  f o l l o w e d  by  e n t  b y  a p a n e l  
o f  e x p e r t  nu s o  R e l i a b i l i t y  of  t h e  ins t lx lment  was 
d e t e r m i n e d  t o  b e  - 8 3  u s i n g  Cronbach ' s  a l p h a .  J e n k i n s ,  a f t e r  
i n i t i a l  t e s t i n g  w i t h  t h e  s c a l e ,  r e v i s  e answer s c a l e  
d e s c r i p t o r s  t o  r e f l e c t  b e h a v i o r  r a t h e r  t h a n  p e r c e i v e d  
a b i l i t y  (Day, 1991) . 
The CDMNS c o n s i s t s  of  40 i t e m s  d e s i g n e d  t o  measure t h e  
d e c i s i o n - m a k i n g  p r o c e s s .  The 40 i t e m s  were d e t e r m i n e d  t o  be 
a p p r o p r i a t e  f o r  a s s e s s i n g  t h e  c l i n i c a l  d e c i s i o n  making o f  
anyone i n  a  h e a l t h  r e l a t e d  a r e a  (Day, 1991) . The i n s t rumen t  
y i e l d s  a  t o t a l  s c o r e  and f o u r  s u b s c a l e  s c o r e s .  The s u b s c a l e s  
were based  on J a n i s  and Mann' s (1977) c r i t e r i a  on d e c i s i o n  
making. Th 
Subsca le  A: Sea r ch  f o r  A l t e r n a t i v e s  and Op t ions  
(based on  c r i t e r i o n  1) 
Example o f  s u b s c a l e  i t e m :  I f  t h e  c l i n i c a l  
d e c i s i o n  i s  v i t a l  and t h e r e  i s  t i m e ,  I 
conduct  a  thorough s e a r c h  f o r  a l t e r n a t i v e s .  
Example o f  s u b s c a l e  i t e m :  I a s s i s t  c l i e n t s  
i n  e x e r c i s i n g  t h e i r  r i g h t s  t o  make d e c i s i o n s  
about  t h e i r  own c a r e .  
Subsca le  C :  Eva lua t i on  and Reeva lua t ion  o f  
Consequences (based on c r i t e r i a  3 ,  6, and 7 )  
Example o f  s u b s c a l e  i t e m :  I f  a  b e n e f i t  i s  
r e a l l y  g r e a t ,  I w i l l  f a v o r  i t  wi thou t  
l ook ing  a t  a l l  t h e  r i s k s .  
Subsca le  D:  Sea rch  f o r  In fo rmat ion  and Unbiased 
A s s i m i l a t i o n  of New In format ion  
(based on c r i t e r i a  4 and 5 ) .  
xample o f  s u b s c a l e  i t e m :  Looking f o r  new 
in fo rma t ion  i n  making a  d e c i s i o n  i s  more 
tr  h. ( J enk in s ,  1 9 8 5 ,  p. 2 2 4 )  
a c r o s s  t h r e e  l e v e l s  of one program's  cu r r i cu lum.  J e n k i n s  
e x p e c t  c q u i r e d  more d e c i s i o n  making 
e x p e r i e n c e s  e i v e  themselve  
making b e t t  n s .  No s i g n i f i c a n t  d i f f e r e n c e s  between 
t h e  t h r e e  l e v e l s  o f  nurs ing  s t u d e n t s  were found excep t  i n  
Subsca l e  A, Search f o r  A l t e r n a t i v e s  o r  Opt ions .  A p o s t  hoc 
a n a l y s i s  de termined t h e  d i f f e r e n c e s  were between t h e  j u n i o r s  
and  s e n i o r s .  
H .  M. J e n k i n s  ( p e r s o n a l  communicat ions,  March 4 a n d  21, 
1995)  recommended r e s e a r c h  w i t h  g roups  o u t s i d e  n u r s i n g  t o  
r e f i n e  i t e m s  on t h e  CDMNS and  t o  e s t a b l i s h  norms f o r  t h e s e  
g r o u p s .  Day ( 1 9 9 1 ) ,  i n  recommendations f o r  f u r t h e r  r e s e a r c h ,  
s u g g e s t e d  a d m i n i s t e r i n g  t h e  CDMNS t o  d i f f e r e n t  l e v e l s  o f  
p h y s i c a l  t h e r a p i s t s  t o  " f u r t h e r  d e l i n e a t e  t h e  r o l e  of  
e x p e r i e n c e  i n  c l i n i c a l  d e c i s i o n  making and  h e l p  e s t a b l i s h  
b a s e l i n e  s c o r e s  f o r  d i f f e r e n t  l e v e l s  o f  t h e r a p i s t s "  (p .  67 )  . 
H .  M .  J e n k i n s  ( p e r s o n a l  communication, March 21 ,  1995) 
g r a n t e d  p e r m i s s i o n  t o  change t h e  name t o  C l i n i c a l  D e c i s i o n  
Making S c a l e  (CDMS) f o r  t h e  p u r p o s e s  o f  t h i s  s t u d y  
(Appendix A)  . 
For t h e  c r o s s - s e c t i o n a l  a s p e c t  o f  t h i s  s t u d y ,  t h e  C l a s s  
o f  1994 w a s  one y e a r  p o s t - g r a d u a t i o n .  The C l a s s  of 1995 had 
j u s t  comple ted  t h e  e n t i r e  2 4  months o f  t h e  p h y s i c a l  t h e r a p y  
c u r r i c u l u m  i n c l u d i n g  29 weeks of  c l i n i c a l  i n t e r n s h i p s .  The 
C l a s s  of 1996 had comple ted  1 2  o f  t h e  24 months of t h e  
c u r r i c u l u m  i n c l u d i n g  9 weeks of  c l i n i c a l  i n t e r n s h i p s .  The 
C l a s s  of 1997 had j u s t  e n r o l l e d  i n  t h e  c u r r i c u l u m .  T h i s  
c l a s s  was r e t e s t e d  a t  t h e  comple t ion  o f  one  t h i r d  o f  t h e  
c u r r i c u l u m  t o  o b t a i n  l o n g i t u d i n a l  d a t a .  T h i s  p o r t i o n  o f  t h e  
c u r r i c u l u m  conc luded  w i t h  two weeks o f  c l i n i c a l  e x p e r i e n c e .  
S c r i p t e d  v e r b a l  i n s t r u c t i o n s  f o r  c o m p l e t i o n  o f  t h e  
s c a l e  were g i v e n  t o  t h e  s t u d e n t s  a t  a d m i n i s t r a t i o n  of  t h e  
i n s t r u m e n t .  W r i t t e n  i n s t r u c t i o n s  were m a i l e d  t o  t h e  
g r a d u a t e s  p a r t i c i p a t i n g  i n  t h e  s t u d y .  The CDMS was an  
untimed test  b u t  u s u a l l y  r e q u i r e s  approximately 20 minutes  
t o  complete. 
A secondary purpose of t h i s  r e sea rch  was t o  determine 
i f  a  s t u d e n t ' s  o v e r a l l  percentage grade average was an 
i n d i c a t i o n  of t h e  l e v e l  of a  s t u d e n t ' s  c l i n i c a l  d e c i s i o n  
making s k i l l s .  Data was a l s o  c o l l e c t e d  t o  determine how a  
c l i n i c a l  i n s t r u c t o r ' s  r a t i n g  of a  s t u d e n t ' s  c l i n i c a l  
d e c i s i o n  making behaviors  compared t o  t h e  s t u d e n t ' s  
performance on t h e  C l i n i c a l  Decision Making S c a l e .  
Research Ques t  
Research ques t ions  f o r  t h i s  s tudy  were: 
1. A r e  t h e r e  d i f f e r e n c e s  i n  c l i n i c a l  dec i s ion  making 
s k i l l s  between phys i ca l  t h e r a p i s t s  who a r e  one year  pos t -  
g r adua t ion ,  phys i ca l  therapy s tuden t s  who have j u s t  
completed a  curriculum, phys ica l  therapy  s t u d e n t s  who have 
completed one year of t h e  curriculum, and phys i ca l  t he rapy  
s t u d e n t s  t h a t  a r e  j u s t  beginning the  curr iculum? 
2 .  Is t h e r e  a  d i f f e r e n c e  i n  c l i n i c a l  dec i s ion  making 
s k i l l s  of phys i ca l  therapy s t u d e n t s  between enrol lment  and 
complet ion of one- thi rd  of t h e  curr iculum? 
3. Is t h e r e  a  r e l a t i o n s h i p  between t h e  s t u d e n t ' s  l e v e l  
o f  c l i n i c a l  d e c i s i o n  making and t h e  s t u d e n t ' s  o v e r a l l  
pe rcen tage  grade average i n  t h e  academic curr iculum? I f  
t h e r e  i s  a r e l a t i o n s h i p ,  i s  t h e r e  enough accuracy i n  t h i s  
r e l a t i o n s h i p  t o  p r e d i c t  the  s tuden t  ' s c l i n i c a l  d e c i s i o n  
making s k i l l s  from t h e  o v e r a l l  percen tage  grade  average? 
4 .  Is  t h e r e  a r e l a t i o n s h i p  between a c l i n i c a l  
i n s t r u c t o r ' s  r a t i n g  of a  s t u d e n t ' s  c l i n i c a l  d e c i s i o n  making 
s k i l l s  and  t h e  s t u d e n t ' s  per formance  on a  t o o l  d e s i g n e d  t o  
measure  t h i s  s k i l l ?  I f  t h e r e  i s  a  r e l a t i o n s h i p ,  i s  t h e r e  
enough a c c u r a c y  i n  t h i s  r e l a t i o n s h i p  t o  p r e d i c t  t h e  
s t u d e n t ' s  per formance  on a  measure  o f  c l i n i c a l  d e c i s i o n  
making f rom t h e  c l i n i c a l  i n s t r u c t o r ' s  r a t i n g  o f  t h e  
s t u d e n t ' s  s k i l l s ?  
5.  Is t h e r e  a  d i f f e r e n c e  between s t u d e n t  and  c l i n i c a l  
i n s t r u c t o r  r a t i n g s  o f  t h e  s t u d e n t s '  c l i n i c a l  d e c i s i o n  making 
s k i l l s ?  
S i g n i f i c a n c e  of  S tudy  
T h i s  s t u d y  was d e s i g n e d  t o  a s s e s s  t h e  c l i n i c a l  d e c i s i o n  
making s k i l l s  of  p h y s i c a l  t h e r a p y  s t u d e n t s  and g r a d u a t e s  who 
h a d  comple ted  v a r i o u s  l e v e l s  of  a  p h y s i c a l  t h e r a p y  
c u r r i c u l u m .  T h i s  s t u d y  w i l l  g u i d e  t h e  f a c u l t y  o f  t h e  Program 
i n  P h y s i c a l  Therapy a t  t h e  U n i v e r s i t y  of  O s t e o p a t h i c  
Medic ine  a n d  H e a l t h  S c i e n c e s  i n  d e t e r m i n i n g  whe the r  t h e  
p h y s i c a l  t h e r a p y  c u r r i c u l u m  i s  f a c i l i t a t i n g  t h e  development  
o f  s t u d e n t s '  c l i n i c a l  d e c i s i o n  making s k i l l s .  The s t u d y  may 
a l s o  p r o v e  u s e f u l  i n  d e t e r m i n i n g  t h e  a p p r o p r i a t e n e s s  o f  
c l i n i c a l  i n s t r u c t o r s '  e v a l u a t i o n s  of s t u d e n t s '  c l i n i c a l  
d e c i s i o n  making s k i l l s .  
T h i s  s t u d y  may b e n e f i t  t h e  f a c u l t y  o f  o t h e r  p h y s i c a l  
t h e r a p y  e d u c a t i o n a l  programs i n  t h e i r  e v a l u a t i o n  o f  
outcomes.  The t o o l  used  i n  t h i s  s t u d y  t o  assess c l i n i c a l  
d e c i s i o n  making c o u l d  b e  used  a t  o t h e r  s c h o o l s  t o  p r o v i d e  
e v i d e n c e  t 
c o u l d  be u s  es t h r o u g h o u t  t h e  c u r r i c u l u m .  
The a 
1. G r a d u a t e s  of p h y s i c a l  t h e r a p y  programs need  t o  be 
a b l e  t o  make sound c l i n i c a l  d e c i s i o n s .  
2 .  The a c q u i s i t i o n  o f  p r o f e s s i o n a l  knowledge i s  
n e c e s s a r y  f o r  c l i n i c a l  d e c i s i o n  making i n  p h y s i c a l  t h e r a p y .  
3 .  S c o r e s  on t h e  C l i n i c a l  D e c i s i o n  Making S c a l e  
r e p r e s e n t  c l i n i c a l  d e c i s i  
a b i l i t y .  
c l i n i c a l  i n s t  
t h e  r e s e a r c h e r .  
I n  was d e l i m i t e d  t o  s t u d e n t s  
f rom f o u r  l e v e l s  o f  a p h y s i c a l  t h e r a p y  program. Ages r a n g e d  
f rom 21-50 y e a r s .  G e n e r a l i z a t i o n s  beyond t h e s e  f o u r  l e v e l s  
o r  t o  o t h e r  p h y s i c a l  t h e r a p y  programs s h o u l d  b e  made w i t h  
c a r e .  
L i m i t a t i o n s  o f  t h e  S t u d y  
1. Random s e l e c t i o n  of s u b j e c t s  was n o t  p o s s i b l e .  A 
sample of  conven ience  was u s e d  f o r  t h i s  s t u d y .  
2 .  I t  was no t  p o s s i b l e  t o  test  a l l  f o u r  l e v e l s  
s t u d e n t s  a t  t h e  same t i m e .  
3 .  A h i g h  r e t u r n  r a t e  o f  g r a d u a t e  and  c l i n i c a l  
i n s t r u c t o r  q u e s t i o n n a i r e s  c o u l d  n o t  b e  a s s u r e d .  
4 .  T i m e  f r ames  l i m i t e d  s t u d y i n g  t h e  same g r o u p  of  
s t u d e n t s  o v e r  a n  e x t e n d e d  t i m e  p e r i o d .  
D e f i n i t i o n  o f  T e r m s  
C l i n i c a l  d e c i s i o n  making i s  t h e  p r o c e s s  a  h e a l t h  
p r o f e s s i o n a l  u s e s  i n  t h e  c l i n i c a l  s e t t i n g  t o  make a 
d e c i s i o n .  T h i s  i n c l u d e s  : u s i n g  b a s i c  t h i n k i n g  p r o c e s s e s  t o  
c h o o s e  a  best r e s p o n s e  among s e v e r a l  o p t i o n s ;  a s s e m b l i n g  
i n f o r m a t i o n  needed i n  a  t o p i c  a r e a ;  comparing a d v a n t a g e s  and 
d i s a d v a n t a g e s  o f  a l t e r n a t i v e  approaches ;  d e t e r m i n i n g  what 
a d d i t i o n a l  i n f o r m a t i o n  i s  r e q u i r e d ;  a n d  j u d g i n g  t h e  most 
e f f e c t i v e  r e s p o n s e  and b e i n g  a b l e  t o  j u s t i f y  i t .  
C l i n i c a l  d e c i s i o n  making may be measured b y  t h e  
C l i n i c a l  D e c i s i o n  Making i n  Nurs ing  S c a l e  ( J e n k i n s ,  1 9 8 5 )  . 
F o r  t h e  p u r p o s e s  o f  t h i s  s t u d y ,  t h i s  i n s t r u m e n t  i s  named t h e  
C l i n i c a l  D e c i s i o n  Making S c a l e .  
C l i n i c a l  E v a l u a t i o n  c o n s i s t s  of f o r m a t i v e  and summative 
methods  o f  e v a l u a t i o n  u s e d  b y  a  c l i n i c a l  i n s t r u c t o r  t o  
m o n i t o r  a n d  a s s e s s  t h e  per formance  of  s t u d e n t s  i n  t h e  
c l i n i c a l  s e t t i n g .  
C l i n i c a l  I n s t r u c t o r  i s  a  person who works i n  a h e a l t h  
c a r e  s e t t i n g  and h a s  pr imary r e s p o n s i b i l i t y  f o r  t h e  
s u p e r v i s i o n ,  t e a c h i n g ,  and e v a l u a t i o n  of s t u d e n t s .  
C l i n i c a l  S e t t i n q  r e f e r s  t o  any o f  t h e  wide a r r a y  o f  
environments  i n  which a  h e a l t h  c a r e  p r o f e s s i o n a l  may work 
w i t h  p a t i e n t s  o r  c l i e n t s .  
Fu l l - t ime  C l i n i c a l  I n t e r n s h i p  i s  a  p e r i o d  of  4 0  hour  
work weeks i n  which a s t u d e n t  ga in s  s u p e r v i s e d  p r a c t i c a l  
c l i n i c a l  expe r i ence .  
Pe rcen tage  Grade Averaqe is t h e  average ,  exp re s sed  a s  a 
p e r c e n t a g e  ( p o s s i b l e  range o f  80-100)  , f o r  a l l  d i d a c t i c  work 
completed  i n  t h e  p h y s i c a l  t h e r a p y  cur r i cu lum.  
C h a p t e r  2 
REVIEW OF THE LITERATURE 
I n t r o d u c t i o n  
A s i g n i f i c a n t  amount of  r e s e a r c h  o n  c l i n i c a l  d e c i s i o n  
making h a s  been  conducted  s i n c e  t h e  l a t e  1960s .  Many o f  t h e  
s t u d i e s  have d e a l t  w i t h  t h e  d e c i s i o n  making done by  
p h y s i c i a n s .  O t h e r  s t u d i e s  have been conduc ted  i n  pharmacy, 
p h y s i c a l  t h e r a p y ,  and  n u r s i n g .  
T h i s  c h a p t e r  c o v e r s  t h e  g e n e r a l  
l i t e r a t u r e  s e a r c h  a l o n g  w i t h  a d i s c u s s i o n  o f  i n t e r n a l  and 
e x t e r n a l  v a l i d i t y .  A h i s t o r i c a l  p e r s p e c t i v e  o f  t h e  d e c i s i o n  
making l i t e r a t u r e  i s  g i v e n  f o l l o w e d  by a d i s c u s s i o n  o f  
s p e c i f i c  s t u d i e s  on s i m u l a t i o n s ,  c l i n i c a l  r e a s o n i n g ,  n o v i c e  
v e r s u s  e x p e r i e n c e d  c l i n i c i a n s ,  and t h e  C l i n i c a l  D e c i s i o n  
Making i n  N u r s i n g  Scale. The r e v i e w  c o n c l u d e s  w i t h  
d i s c u s s i o n  o f  o t h e r  s t u d i e s  r e l e v a n t  t o  t h i s  r e s e a r c h .  
A r e v i e w  o f  t h e  l i t e r a t u r e  on t h i s  t o p i c  y i e l d e d  an 
i n c o n s i s t e n t  u s e  of t e r m i n o l o g y  f o r  d i f f e r e n t  t h i n k i n g  
s k i l l s .  T h i s  review was g u i d e d  by t h e  d e f i n i t i o n s  of  h i g h e r -  
o r d e r  c o g n i t i v e  p r o c e s s e s  c i t e d  by P r e s s e i s e n  ( i n  C o s t a ,  
1985,  pp .  4 4 - 4 8 ) .  A t  t i m e s ,  a n  a r t i c l e ' s  a u t h o r  s t a t e d  t h a t  
c l i n i c a l  d e c i s i o n  making s k i l l s  were b e i n g  s t u d i e d  when i n  
r e a l i t y  c r i t i c a l  t h i n k i n g  was t h e  t o p i c .  The o p p o s i t e  was 
a l s o  t r u e .  The i n v e s t i g a t o r  f o r  t h i s  s t u d y  p r i m a r i l y  
s e a r c h e d  f o r  a r t i c l e s  d e a l i n g  w i t h  d e c i s i o n  making. Ar t ic les  
d e a l i n g  w i t h  c l i n i c a l  r e a s o n i n g ,  problem s o l v i n g ,  c l i n i c a l  
judgment,  and c r i t i c a l  t h i n k i n g  t e n d e d  t o  c o n f u s e  t h e  i s s u e .  
I n  a s p e c i a l  i s s u e  on c l i n i c a l  d e c i s i o n  making o f  t h e  
American P h y s i c a l  Therapy A s s o c i a t i o n ' s  e d i t e d  j o u r n a l ,  
v a r i o u s  a u t h o r s  u s e d  d e c i s i o n  making i n  t h e  t i t l e  a n d  t h e n  
l i m i t e d  t h e  a r t i c l e s  t o  problem s o l v i n g  o r  c l i n i c a l  
r e a s o n i n g .  
T h e o r i e s  on d e c i s i o n  making go b a c k  as f a r  a s  t h  
1 6 0 0 ' s .  Many books have been w r i t t e n  o n  t h i s  t o p i c .  
c l a s s i c  work i n  t h e  f i e l d  o f  med ic ine  by E l s t e i n ,  Shulman, 
a n d  S p r a f k a  (1978) was t i t l e d ,  Medica l  problem s o l v i n g :  An 
a n a l y s i s  o f  c l i n i c a l  r e a s o n i n g .  (Note t h e  d i s c r e p a n c i e s  i n  
t e r m  
Much of  t h e  l i t e r a t u r e  found  was i n  t h e  fo rm o f  
d i s c u s s i o n  a r t i c l e s  d e a l i n g  w i t h  implemen ta t ion  of 
s t r a t e g i e s  t o  t e a c h  d e c i s i o n  making, t h e  need f o r  t h e s e  
s k i l l s ,  o r  models f o r  how p e r s o n s  go a b o u t  making d e c i s i o n s .  
T h e r e  d i d  appea r  t o  be a  t r e n d  s i n c e  1990 f o r  i n c r e a s e d  
p u b l i c a t i o n  o f  r e s e a r c h  s t u d i e s  on  t h e  a s s e s s m e n t  o f  
d e c i s i o n  making s k i l l s .  
E f f o r t s  a r e  b e i n g  made t o  d e v e l o p  forms o f  a s s e s s m e n t  
t h a t  a r e  more v a l i d ,  e f f i c i e n t ,  and r e l i a b l e  t h a n  p r e v i o u s  
forms of c l i n i c a l  a s s e s s m e n t .  These a s s e s s m e n t s  i n c l u d e :  
pape r -and-penc i l  a n d  computer-based p a t i e n t  management 
problems;  w r i t t e n  key- i s sue  s i m u l a t i o n s ;  t h e  o b j e c t i v e  
s t r u c t u r e d  c l i n i c a l  examina t ion  o r  m u l t i p l e - s t a t i o n  
examinat ions;  and s t anda rd i zed  p a t i e n t s .  Each o f  t h e s e  
methods h a s  l i m i t a t i o n s  (Newble e t  a l . ,  1 9 9 4 ) .  The s t u d i e s  
reviewed were a  mix of q u a n t i t a t i v e  and  q u a l i t a t i v e  des igns .  
Many of t h e  s t u d i e s  used w r i t t e n ,  v ideotape,  o r  a c t o r  
s i m u l a t i o n s .  I n  most cases ,  sample s i z e  was s m a l l .  
V a l i d i t y  
The primary t h r e a t s  t o  i n t e r n a l  v a l i d i t y  i n  t h e  s t u d i e s  
were s e l e c t i o n  and ins t rumenta t ion .  S e v e r a l  s t u d i e s  compared 
t h e  s k i l l s  of e x p e r t s  and novices  i n  a h e a l t h  p r o f e s s i o n .  
These groups could d i f f e r  on many d i f f e r e n t  c h a r a c t e r i s t i c s  
o t h e r  than  t h e  independent v a r i a b l e .  In s t rumen ta t ion  though 
was t h e  major t h r e a t .  Severa l  s t u d i e s  have shown t h a t  
s i m u l a t i o n s  i n  var ious  forms a r e  not  v a l i d  reproduc t ions  of 
what a c t u a l l y  occurs  i n  the  c l i n i c a l  s e t t i n g .  S ince  sample 
s i z e s  were smal l  i n  most cases ,  t h e  e x t e r n a l  v a l i d i t y  of 
most of t h e  s t u d i e s  was a l s o  t h rea t ened .  
H i s t o r i c a l  Perspec t ive  
Decision making was d i scussed  i n  t h e  l i t e r a t u r e  a s  
e a r l y  a s  t h e  1600s. A t  t h a t  time, s c i e n t i s t s  were 
i n c r e a s i n g l y  guess ing a t  causes  on t h e  b a s i s  of e f f e c t s  
accord ing  t o  what we now term t h e  hypothet ico-deduct ive  
method. A t  t he  same t i m e ,  Descar tes  f e l t  t h e r e  were two 
methods of  a n a l y s i s .  One was from cause t o  e f f e c t  i n  which 
t h e  e f f e c t  i s  proved from t h e  cause .  The second was from 
e f f e c t  t o  cause i n  which t h e  e f f e c t  i s  expla ined  by 
p o s t u l a t i n g  a  cause .  Descar tes  a l s o  b e l i e v e d  t h a t  hypotheses  
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Looked more l i k e  p a t t e r n  r e c o g n i t i o n  o r  d i r e c t  au toma t i c  
r e t r i e v a l  from a  w e l l - s t r u c t u r e d  network o f  s t o r e d  
knowledge. 
E l s t e i n  ( 1 9 9 4 )  i n  1990 t h u s  proposed a hyb r id  model of 
r e a son ing .  The f i r s t  p a r t  o f  t h e  model s t a t e d  t h a t  e x p e r t s  
e x p l i c i t l y  u se  t h e  h y p o t h e s i s - t e s t i n g  method whenever 
r o u t i n e  problem r e c o g n i t i o n  methods f a i l .  E l s t e i n  a l s o  
exp re s sed  t h a t  i f  t h e  r a p i d  p r o b l e m - c l a s s i f i c a t i o n  of  
e x p e r t s  was broken down i n t o  i t s  components, it would b e  
found t o  c o n s i s t  o f  p a t t e r n  r e c o g n i t i o n  and hypo the s i s  
t e s t i n g  t h a t  i s  n o t  e x p l i c i t l y  v e r b a l i z e d .  Apparent ly ,  
expe r i enced  p h y s i c i a n s  use  a hypothe t i co-deduc t ive  method of  
d e c i s i o n  making o n l y  wi th  d i f f i c u l t  c a s e s .  There is  an 
i n t e r a c t i o n  between t h e  c l i n i c i a n ' s  l e v e l  of  s k i l l  and t h e  
p e r c e i v e d  d i f f i c u l t y  of t h e  t a s k .  
S i m u l a t i o n s  
S imu la t i ons  a s  e v a l u a t i o n  t o o l s  have v a r i o u s  
advan t ages .  They can  be a  s t a n d a r d  by which performance can 
b e  judged and a  way t o  g e t  around t h e  problems of  u s i n g  r e a l  
p a t i e n t s  i n  e v a l u a t i o n s .  S imula t ions  a l s o  a l l ow  f o r  t h e  
c o n t r o l  o f  i n c i d e n t a l  v a r i a b l e s .  Th i s  c o n t r o l  s t r e n g t h e n s  
t h e  v a l i d i t y  o f  a  tes t .  The d i sadvan tages  of  s i m u l a t i o n s  a r e  
i n  t h e  e s t a b l i s h m e n t  of f i d e l i t y ,  v a l i d i t y ,  and r e l i a b i l i t y  
(Rober t s ,  While, & F i t z p a t r i c k ,  1995) . 
High F i d e l i t y  S imu la t i ons .  E l s t e i n ,  Shulman, and 
Sp ra fka  (1978) conducted a  series of s t u d i e s  de s igned  t o  
e v a l u a t e  how s k i l l e d  phys i c i ans  a c t u a l l y  s o l v e  c l i n i c a l  

medical s t u d e n t s  i n  an ambulatory-care r o t a t i o n .  Simulated 
p a t i e n t s  evaluated the  s tudents  i n  t h e  a reas  of h i s t o r y  
t ak ing ,  phys ica l  examination, and communication s k i l l s .  The 
s imulated p a t i e n t  scores  were analyzed f o r  accuracy and 
r e l i a b i l i t y .  R e l i a b i l i t y  and v a l i d i t y  measures f o r  these  
p a t i e n t  cases  were found t o  be comparable t o  those  of o t h e r  
i n s t i t u t i o n s  using s tandardized p a t i e n t s .  The r e l i a b i l i t y  
and v a l i d i t y  of s tandardized p a t i e n t s  a re  not p a r t i c u l a r l y  
s t r o n g  and t h i s  eva lua t ion  method requ i res  a  g r e a t  amount of 
e f f o r t  and time. 
Written Simulations.  P a t i e n t  management problems 
(PMPs) a r e  wr i t t en  s imulat ions of c l i n i c a l  encounters used 
i n  t h e  t e s t i n g  programs of medical co l l eges ,  l i cens ing ,  and 
c e r t i f y i n g  boards. A study by Page and Fie ld ing  ( 1 9 8 0  
s t u d i e d  t h e  v a l i d i t y  of these  s imulat ions.  Evidence had not 
p rev ious ly  been provided t o  s u b s t a n t i a t e  PMP performance 
with performance i n  the  c l i n i c a l  s e t t i n g .  
T h i r t y  community pharmacists were evaluated using a 
w r i t t e n  p a t i e n t  management problem and an i n - s t o r e  
assessment problem ( ISAP)  which r e p l i c a t e d  t h e  wr i t t en  
s imula t ion  i n  the c l i n i c a l  s e t t i n g .  Actors were t r a i n e d  t o  
r o l e  p lay  and evaluate  the pharmacists i n  the  ISAP. 
Cor re l a t ion  c o e f f i c i e n t s  descr ibed a  weak but p o s i t i v e  
r e l a t i o n s h i p  between t h e  o v e r a l l  l e v e l  of performance on t h e  
PMPs and ISAPs. I t  was found t h a t  t h e  PMPs were good 
p r e d i c t o r s  o f  what the  pharmacists d i d  not do i n  p r a c t i c e  
but they were poor p red ic to r s  of what they d i d  do. 
Roffman, Tobias ,  and Speed ie  (1980) examined t h e  
v a l i d i t y  of w r i t t e n  s i m u l a t i o n s  a s  measures  o f  problem 
v a l i d  
A s t u d y  conducted  i n  n u r s i n g  by Padr i ck  ( 1 9 9 0 )  compared 
t h r e e  w r i t t e n  s imuka t ions  w i t h  t h r e e  c l i n i c a l  s i t u a t i o n s  t o  
e v a l u a t e  c l i n i c a l  d e c i s i o n  making i n  h o s p i c e  n u r s e s .  T h i s  
r e s e a r c h  found t h a t :  ( a )  There  was n o  d i f f e r e n c e  be tween 
p r a c t i c e  and s i m u l a t i o n  a s  t o  t h e  i n i t i a l  approach  of  t h e  
n u r s e  t o  t h e  s i t u a t i o n ,  and (b )  There were s i g n i f i c a n t  
d i f f e r e n c e s  between p r a c t i c e  and s i m u l a t i o n  on t h e  
a l t e r n a t i v e s  c o n s i d e r e d  by  t h e  n u r s e s ,  t h e  r e p o r t i n g  
s t r a t e g y ,  and t h e  o v e r a l l  approach .  I t  was c d e d  t h a t  
f i n d i n g s  from s i m u l a t i o n s  may no 
p r a c t i c e .  
Corcoran (1986)  s t u d i e d  t h e  
and  n u r s i n g  e x p e r t i s e  i n  d e c i s i o n  making. S i x  e x p e r t s  a n d  
f i v e  n o v i c e s  i n  h o s p i c e  
w r i t t e n  cases r e p r e s e n t i n g  t h r e e  t y p e s  of s e v e r e  c h r o n i c  
p a i n  and t h r e e  l e v e l s  o f  complexi ty  fo r  d e c i s i o n  m a k i n g .  The 
s t u d y  found t h e  e x p e r t  and n o v i c e  n u r s e s  d i d  n o t  v a r y  t h e i r  
i n i t i a l  approaches  t o  p l a n n i n g  b u t  the  e x p e r t s  d i d  v a r y  
t h e i r  o v e r a l l  approaches  a c r o s s  c a s e s  of v a r y i n g  c o m p l e x i t y .  
T h i s  s u p p o r t e d  p r e v i o u s  r e s e a r c h  t h a t  had found t h e  t a s k  
i t s e l f  i s  a major d e t e r m i n a n t  of d e c i s i o n  making b e h a v i o r .  
A new problem format for  the  w r i t t e n  assessment of 
c l i n i c a l  decision-making s k i l l s  i s  the  key-feature  problem. 
A key f e a t u r e  i s  defined a s  a  c r i t i c a l  s t e p  
i n  the  r e s o l u t i o n  of a  c l i n i c a l  problem, and a  
key-feature problem c o n s i s t s  of  a c l i n i c a l  case  
s c e n a r i o  followed by quest ions t h a t  focus on only 
those c r i t i c a l  s t e p s .  (Page, Bordage, & Allen,  1995, 
This  format i s  f e l t  t o  e f f e c t i v e l y  address  t h e  a r e a s  of 
content  v a l i d i t y  and t e s t  score r e l i a b i l i t y  
accommodating t h e  complexit ies required i n  c l i n i c a  on 
making. 
Video Simulat ions.  E l s t e i n ,  Shulman, and 
(1978)  a l s o  produced f i lms  t o  s imulate  a  p a t i e  
In  t h e s e  f i lms ,  the  physician was heard but not seen.  The 
camera remained on t h e  p a t i e n t  t o  f a c i l i t a t e  the  viewer i n  
adopt ing t h e  r o l e  of physician.  In  t h i s  s t u  e i g h t  
experienced physicians viewed 4 9  f i lms .  Response s h e e t s  and 
a  process  c h e c k l i s t  completed by t h e  physicians were used a s  
two sources of da ta  c o l l e c t i o n .  The f i lms  were a l s o  s topped 
a t  s e l e c t e d  po in t s  and the  phys ic i an ' s  impressions were t a p e  
recorded.  This  a l s o  occurred a t  t h e  end of each f i lm .  In 96  
percent  of t h e  cases ,  a  problem formulation was generated no 
l a t e r  than one minute i n t o  t h e  in te rv iew.  
Computer Simulations.  The use of computerized c l i n i c a l  
s imula t ions  i s  ga in ing  momentum e s p e c i a l l y  i n  t h e  t r a i n i n g  
aspec t  of h e a l t h  p ro fess iona l s .  Reinecker (1985) descr ibed  
t h e  designing of a  c l i n i c a l  s imulat ion problem used t o  
c r e d e n t i a l  r e s p i r a t o r y  t h e r a p i s t s .  Respiratory the rapy  
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P r i o r  t o  and a f t e r  i n s t r u c t i o n  i n  t h e  r u l e s  of t h e  
c l i n i c a l  r e a son ing  p r o c e s s ,  s e v e n t y - f i v e  p h y s i c a l  t h e r a p y  
s t u d e n t s  viewed a  v ideo  of  a  p e d i a t r i c  p a t i e n t  e v a l u a t i o n .  
Fol lowing viewing,  t h e  s t u d e n t s  completed a  cues  r a t i n g  l i s t  
a n d  a  problem s t a t emen t  form t o  a s s e s s  e f f i c i e n c y  i n  r a t i n g  
d i a g n o s t i c  cues  and accuracy i n  d i a g n o s i s .  P r i o r  t o  t h e  
s t u d y ,  t e n  e x p e r t  p e d i a t r i c  p h y s i c a l  t h e r a p i s t s  c r e a t e d  two 
s c o r i n g  keys f o r  d i a g n o s t i c  e f f i c i e n c y  and accuracy .  The 
s t u d e n t s  d i d  n o t  improve i n  d i a g n o s t i c  e f f i c i e n c y  b u t  d i d  
improve i n  t h e i r  a b i l i t y  t o  a c c u r a t e l y  d iagnose  a p e d i a t r i c  
movement dys func t i on .  
Novice Versus Experienced C l i n i c i a n s  
May and Dennis ( 1 9 9 1 )  surveyed 7 8 8  e x p e r t  p h y s i c a l  
t h e r a p y  c l i n i c i a n s  i n  t h e  Uni ted  S t a t e s  and A u s t r a l i a  t o  
de t e rmine  whether  a p a r t i c u l a r  c o g n i t i v e  s t y l e  w a s  p r e v a l e n t  
ces o f  
de te rmine  
t h e  s i m  
A u s t r a l i a n  t h e r a p i s t s .  The p h y s i c a l  t he r apy  assessment  and 
i n t e r v i e w s  wi th  t h e  p a t i e n t  were t h e  p r e f e r r e d  s o u r c e s  o  
i n f o r m a t i o n  f o r  d e c i s i o n  making i n  bo th  c o u n t r i e s .  Both 
g roups  had p r e f e r e n c e s  f o r  t h e  r e c e p t i v e  s t y l e  o f  d a t a  
g a t h e r i n g  and t h e  sy s t ema t i c  s t y l e  of i n f o r m a t i o n  
p r o c e s s i n g .  A r e c e p t i v e  s t y l e  of  d a t a  g a t h e r i n g  was d e f i n e d  
a s  b e i n g  c h a r a c t e r i z e d  by suspending judgment u n t i l  a l l  
p o s s i b l e  d a t a  have been c o l l e c t e d ,  paying a t t e n t i o n  t o  
d e t a i l ,  and a t t e n d i n g  t o  t h e  i m p l i c a t i o n s  o f  each p i e c e  of 
d a t a  i n d i v i d u a l l y .  Sys temat ic  i n fo rma t ion  p r o c e s s i n g  i s  a 
me thod i ca l  approach, d e f i n i n g  problems and c o n s t r a i n t s  
e a r l y ,  performing an  o rdered  s e a r c h  f o r  i n f  ormat ion,  and 
comple t ing  one s t e p  b e f o r e  p rog re s s ing  t o  t h e  n e x t .  
Jensen ,  Shepard, and Hack (1990)  conducted a  
q u a l i t a t i v e  s t u d y  t o  develop a  concep tua l  framework and a 
d a t a  c o l l e c t i o n  t o o l  t o  beg in  an  a n a l y s i s  o f  t h e  work of t h e  
p h y s i c a l  t h e r a p i s t .  E igh t  t h e r a p i s t s ,  r e p r e s e n t i n g  t h r e e  
l e v e l s  of expe r i ence ,  were observed i n  f o u r  d i f f e r e n t  a d u l t  
o u t p a t i e n t  o r t h o p e d i c  s e t t i n g s .  Data w a s  c o l l e c t e d  t h rough  
n o n p a r t i c i p a n t  obse rva t i on ,  r e c o r d i n g  o f  f i e l d  n o t e s ,  and 
a u d i o t a p i n g  of t r e a tmen t  s e s s i o n s .  F ive  themes were 
deve loped  t o  d e s c r i b e  some a s p e c t  of  t h e  t h e r a p e u t i c  
i n t e r v e n t i o n .  These themes were : 
1. T h e r a p i s t  a l l o c a t i o n  o f  t r e a t m e n t  t ime ,  
2 .  The t y p e s  and u se s  of i n fo rma t ion  g a t h e r e d  
from t h e  p a t i e n t ,  
3 .  Impact o f  t h e  t h e r a p e u t i c  environment on t h e  
t h e r a p e u t i c  i n t e r v e n t i o n ,  
4 .  Degree o f  r espons ive  t h e r a p e u t i c  i n t e r a c t i o n ,  and 
5 .  T h e r a p i s t  i n t e g r a t i o n  of  non - the r apeu t i c  
i n t e r a c t i o n .  (p .  318) 
I n  t h e  a r e a  of t ypes  and use  o f  i n fo rma t ion  ga the r ed ,  i t  was 
found t h e  expe r i enced  t h e r a p i s t s  sough t  ou t  l e s s  i n f o r m a t i o n  
f rom t h e  p a t i e n t  than  d i d  l e s s  exper ienced  t h e r a p i s t s .  The 
e x p e r i e n c e d  t h e r a p i s t s  b u i l t  t h e i r  q u e s t i o n s  on t h e  
p a t i e n t ' s  r e sponse s .  The l e s s  exper ienced  t ended  t o  b e  more 
p e r f u n c t o r y  i n  t h e i r  q u e s t i o n s  o r  focused  more on mechanical  
p rocedu re s  . 
I n  a follow-up t o  t h i s  s tudy ,  Jensen,  Shepard, Gwyer, 
and  Hack (1992) ,  s t u d i e d  t h r e e  master c l i n i c i a n s  and t h r e e  
nov ice  c l i n i c i a n s  p r a c t i c i n g  i n  o u t p a t i e n t  o r thoped ic  
p h y s i c a l  t he rapy  s e t t i n g s .  The master  c l i n i c i a n s  were 
nominated and s e l e c t e d  on t h e  b a s i s  of t h e i r  exper ience,  
e x p e r t i s e ,  and r e p u t a t i o n  i n  o r thoped ic s .  The novice  
c l i n i c i a n s  had l e s s  than one year  of exper ience .  Data 
c o l l e c t i o n  included observa t ion  of  t r ea tmen t s ,  aud io t ap ing  
o f  t r ea tmen t  s e s s i o n s ,  i n t e rv i ews  with c l i n i c i a n s  and 
p a t i e n t s ,  and review of p a t i e n t  r e c o r d s .  Five  a t t r i b u t e  
dimensions were i d e n t i f i e d  d i s t i n g u i s h i n g  t h e  mas te r  
c l i n i c i a n  from t h e  novice .  The a t t r i b u t e  dimensions were : 
1. A b i l i t y  t o  c o n t r o l  t h e  environment, 
2 .  Evaluat ion and use  of p a t i e n t  i l l n e s s  and 
d i s e a s e  da t a  i n  a  con tex t - r ich  eva lua t ion ,  
3 .  Focused ve rba l  and nonverbal  connect ion with  
t h e  p a t i e n t ,  
4 .  Equal importance of t each ing  t o  hands-on c a r e ,  and 
5 .  Confidence i n  p r e d i c t i n g  e f f e c t i v e  p a t i e n t  
outcomes based on knowledge of pathology and 
exper ience w i t h  t h e  course  of hea l ing .  ( p .  714) 
The mas te r  c l i n i c i a n s  demonstrated a m 
e l a b o r a t e  cogn i t i ve  framework than t h e  novice c l i n i c i a n s .  
T h i s  framework was b u i l t  on t h e i r  more e x t e n s i v e  knowledge 
b a s e  a s.  The novice  
c l i n i c i a n s  were much more rule-governed and followed t h e i r  
e v a l u a t i o n  forms i n  hope of f i n d i n g  a d i agnos i s .  The mas te r  
c l i n i c i a n s  were much more e f f i c i e n t  and con f iden t  i n  t h e i r  
e v a l u a t i o n  and t reatment  of p a t i e n t s .  S i m i l a r  t o  t h e  May and 
Dennis s tudy  (1991) ,  t he  master  c l i n i c i a n s  f e l t  i t  neces sa ry  
t o  c o r r e l a t e  s u b j e c t i v e  and o b j e c t i v e  d a t a ,  weigh any 
ev idence ,  and withhold judgment u n t i l  t h e  d a t a  had been 
c o r r o b o r a t e d .  The novice  c l i n i c i a n s  demonstrated they  were 
P Davis (1990)  used 
w r i t t e n  r e  t h e  
i n f  ormation-gathering processes  of  medical s t u d e n t s  ve r sus  
exper ienced  c l i n i c i a n s .  Agreement between t h e  
in format ion-ga ther ing  processes  occurred i n  f i v e  of t h e  
PMPs. The au tho r s  suggested t h a t  t h e s e  ca ses  r e q u i r e d  
r e l a t i v e l y  s t r a igh t fo rward  in format ion-ga ther ing  s t r a t e g i e s .  
There was disagreement on t h e  remaining n ine  PMPs. The 
exper ienced  c l i n i c i a n s  p laced  g r e a t e r  emphasis on t h e  
h i s t o r y - t a k i n g  process  whereas t h e  s t u d e n t s  r e l i e d  more on 
d i a g n o s t i c  s t u d i e s .  These f i n d i n g s  followed t h e  prev ious  
d i s c u s s i o n s  on p a t t e r n  r ecogn i t i on  i n  l e s s  complex c a s e s  and 
t h e  hypothet ico-deduct ive  model i n  more d i f f i c u l t  c a se s .  
Norman, T r o t t ,  Brooks, and Smith ( 1 9 9 4 )  s t u d i e d  
f i r s t - y e a r  r e s i d e n t s  i n  family  medicine, f i r s t -  and 
second-year r e s i d e n t s  i n  i n t e r n a l  medicine, and exper ienced 
academic nephro log i s t s  through a  s e r i e s  of e i g h t  complex 
w r i t t e n  nephrology problems. Subjec t s  were asked t o  s o l v e  
t h e  problem while t h i n k i n g  a loud.  Analysis  of v a r i a n c e  
showed a  l a r g e  g rad ien t  i n  d i a g n o s t i c  a b i l i t y  ove r  t h e  t h r e e  
groups .  Increased  exper ience was a l s o  r e l a t e d  t o  i n c r e a s e d  
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c l u s t e r i n g  o f  i n d i v i d u a l  d a t a  and more e x t e n s i v e  u s e  o f  
c a u s a l  e x p l a n a t i o n s .  The a u t h o r  f e l t  t h i s  s t u d y  had  
i m p o r t a n t  i m p l i c a t i o n s  f o r  s t u d e n t  e v a l u a t i o n .  
A l though  i t  i s  commonly a c c e p t e d  t h a t  c u r r i c u l a  
s h o u l d  be based  on and  s t u d e n t s  s h o u l d  be  
e v a l u a t e d  on  common and t r e a t a b l e  problems,  i t  
may b e  t h a t  d i f f i c u l t i e s  e x p e r i e n c e d  i n  
d e m o n s t r a t i n g  d i f f e r e n c e s  w i t h  e x p e r t i s e  on 
v a r i o u s  e v a l u a t i o n  methods a r e  a  d i r e c t  
consequence  of t h e  u s e  o f  common o r  r e l a t i v e l y  
s t r a i g h t f o r w a r d  problems.  However 
u n r e p r e s e n t a t i v e  o r  u n f a i r  it may seem, t h e  u s e  
o f  d i f f i c u l t  p roblems may be t h e  o n l y  way t o  see 
s t u d e n t s  r e a l l y  e x e r c i s e  t h e i r  " c l i n i c a l  
r e a s o n i n g  s k i l l s "  o r  "problem-solv ing  s k i l l s . "  
( P *  1 1 9 )  
Embrey, G u t h r i e ,  White, a n d  D i e t z  (1996) s t u d i e d  t h e  
c l i n i c a l  d e c i s i o n  making p r o c e s s e s  of  t h r e e  e x p e r i e n c e d  
t h e r a p i s t s  and t h r e e  i n e x p e r i e n c e d  t h e r a p i s t s  a s  t h e  
t h e r a p i s t s  worked w i t h  18 p e d i a t r i c  p a t i e n t s .  The 
e x p e r i e n c e d  t h e r a p i s t s  had  more t h a n  10 y e a r s  o f  e x p e r i e n c e  
w h i l e  t h e  i n e x p e r i e n c e d  had  less t h a n  two.  Four 
c h a r a c t e r i s t i c s  of c l i n i c a l  d e c i s i o n  making were i d e n t i f i e d  
t h r o u g h  t h i s  s t u d y .  These c h a r a c t e r i s t i c s  were: 
1. Movement s c r i p t s  p rov ided  i n s i g h t s  i n t o  t h e  
c l i n i c a l  a p p l i c a t i o n  o f  c o g n i t i v e  schemata  b a s e d  
on p r e v i o u s  e x p e r i e n c e s ,  
2 .  P r o c e d u r a l  changes  o c c u r r e d  r a p i d l y  d u r i n g  w i t h i n  
s e s s i o n  d e c i s i o n  making, 
3 .  P s y c h o s o c i a l  s e n s i t i v i t y  was i m p o r t a n t  f o r  
p o s i t i v e  i n t e r a c t i o n  d u r i n g  t h e r a p y ,  and 
4 .  S e l f - m o n i t o r i n g  a p p e a r e d  t o  be p i v o t a l  i n  making 
c l i n i c a l  d e c i s i o n s  a s  t h e r a p i s t s  s e l f - a s s e s s e d  
t h e i r  p r a c t i c e .  ( p .  2 0 )  
E x p e r i e n c e d  c l i n i c i a n s  had  i n c r e a s e d  a c c e s s  t o  movement 
s c r i p t s  r e s u l t i n g  i n  s e l f  -mon i to r ing  b e i n g  more p o s i t i v e  and  
n t e r v e n t i o n  more e f f e c t i v e .  Exper ienced t h e r a p i s t s  had a 
i g h  f requency  o f  se l f -moni to r ing  w i th  r a p i d  changes i n  
i n t e r v e n t i o n .  The novice  t h e r a p i s t s  r e p o r t e d  a  low f requency  
of  p o s i t i v e  s e l f -mon i to r i ng  and a  lower f requency of 
p r o c e d u r a l  changes.  
C l i n i c a l  Dec i s ion  Makinq i n  Nursing S c a l e  
J enk in s  (1985) developed t h e  C l i n i c a l  Dec i s ion  Making 
i n  Nursing S c a l e  (CDMNS) t o  measure p e r c e p t i o n s  o f  c l i n i c a l  
d e c i s i o n  making. Content v a l i d i t y  was e s t a b l i s h e d  through a 
p r e t e s t  and c r i t i q u e ,  fol lowed by a n  assessment  by  a  p a n e l  
of  e x p e r t  n u r s e s .  R e l i a b i l i t y  o f  t h e  i n s t rumen t  wa 
determined t o  be .83 u s ing  Cronbachls  a l pha .  The i n s t rumen t  
y i e l d s  a  t o t a l  s c o r e  and fou r  subsca l e  s c o r e s .  
The s c a l e  was admin i s t e r ed  t o  111 n u r s i n g  s t u d e n t s  
a c r o s s  t h r e e  l e v e l s  o f  one program's  cur r i cu lum.  The a u t h o r  
expec t ed  t h a t  a s  s t u d e n t s  a cqu i r ed  more decision-making 
e x p e r i e n c e s  and s k i l l s ,  t h ey  would pe r ce ive  themselves  a s  
making b e t t e r  d e c i s i o n s .  No s i g n i f i c a n t  d i f f e r e n c e s  a c r o s s  
t h e  t h r e e  l e v e l s  of n u r s i n g  s t u d e n t s  were found e x c e p t  i n  
Subsca l e  A (Search f o r  A l t e r n a t i v e s  o r  O p t i o n s ) .  A p o s t  hoc  
a n a l y s i s  de termined t h a t  t h e  d i f f e r e n c e s  were between t h e  
j u n i o r s  and s e n i o r s .  
I n  ano the r  s t udy  us ing  t h e  CDMNS, McFadden ( 1 9 8 6 )  
a d m i n i s t e r e d  t h e  s c a l e  t o  153 s e n i o r  n u r s i n g  s t u d e n t s  t o  
measure t h e i r  pe r cep t i ons  of t h e i r  c l i n i c a l  d e c i s i o n  making 
and t h e  r e l a t i o n s h i p  of t h e s e  p e r c e p t i o n s  t o  l e a r n i n g  s t y l e ,  
p e r s o n a l i t y  type ,  age ,  sex ,  educa t i on ,  c o l l e g e  c a r e e r  c h o i c e  
and nurs ing  work experience.  No s i g n i f i c a n t  r e l a t i o n s h i p s  
were found. A Cronbach's alpha of .80  was repor ted  f o r  t h e  
r e l i a b i l i t y  of the CDMNS. 
Engberg ( 1 9 8 7 )  inves t iga ted  t h e  r e l a t i o n s h i p  between 
CDMNS scores  ( r epor t ed  behaviors) and accuracy i n  s o l v i n g  a  
videotaped s imulat ion of a  c l i n i c a l  problem ( a p p l i c a t i o n  of 
c l i n i c a l  dec is ion  making s k i l l s ) .  Thirty-one r e g i s t e r e d  
nur ses  served a s  s u b j e c t s .  No s i g n i f i c a n t  r e l a t i o n s h i p  was 
found between the  CDMNS scores  and accuracy. A Cronbach's 
a lpha  of -93  was repor ted  f o r  the  r e l i a b i l i t y  of t h e  CDMNS. 
Seager (1990) administered t h e  CDMNS t o  four  l e v e l s  of 
a s s o c i a t e  and baccalaureate  degree nursing s tudents .  No 
s i g n i f i c a n t  d i f f e rence  i n  t o t a l  scores  was found between 
a s s o c i a t e  and baccalaureate  degree s tuden t s .  Students  i n  
t h e i r  f i r s t  c l i n i c a l  course scored s i g n i f i c a n t l y  higher 
I 
t o t a l  s co res  than s tuden t s  i n  t h e i r  las t  c l i n i c a l  course.  On 
Subscale  A, s tudents  i n  t h e i r  l a s t  c l i n i c a l  course scored  
s i g n i f i c a n t l y  higher than s tuden t s  i n  t h e i r  f i r s t  c l i n i c a l  
course .  On Subscale B, s tudents  i n  t h e i r  f i r s t  c l i n i c a l  
course  scored s i g n i f i c a n t l y  higher  than those i n  t h e i r  l a s t  
c l i n i c a l  course .  Baccalaureate degree s tudents  scored 
s i g n i f i c a n t l y  higher  on Subscale C than  a s s o c i a t e  degree 
s t u d e n t s .  No s i g n i f i c a n t  d i f f e rences  were found on 
Subscale D.  
I n  a  d i s s e r t a t i o n  by Day (1991),  a  model f o r  c l i n i c a l  
d e c i s i o n  making, developed by the researcher ,  was eva lua ted  
wi th  2 4 4  postbaccalaureate  s tuden t s  from s i x  en t ry - l eve l  
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m a s t e r ' s  deg ree  p h y s i c a l  the rapy  programs a t  t h e  t i m e  of  t h e  
s t u d e n t s '  g r adua t i on .  One of t h e  t o o l s  used t o  e v a l u a t e  t h i s  
model was t h e  CDMNS. Th is  s t u d y  i n d i c a t e d  no s i g n i f i c a n t  
d i f f e r e n c e s  i n  performance on t h e  c l i n i c a l  d e c i s i o n  making 
s c a l e  among s t u d e n t s  from t h e  s i x  programs. The s t u d y  a l s o  
showed no s i g n i f i c a n t  r e l a t i o n s h i p s  between CDMNS s c o r e s  and 
e i t h e r  Graduate  Record Examination s c o r e s  o r  t h e  s t u d e n t s '  
g r a d e  p o i n t  averages .  
T h i e l e ,  Holloway, Murphy, Pendarvis ,  and S tucky  (1991)  
s t u d i e d  t h e  p a t t e r n s  and pe r cep t i ons  o f  82 nov ice  
b a c c a l a u r e a t e  n u r s i n g  s t u d e n t s  i n  c l i n i c a l  d e c i s i o n  making. 
The s t u d e n t s r  p e r c e p t i o n s  of t h e i r  c l i n i c a l  d e c i s i o n  making 
b e h a v i o r s  were measured by t h e  CDMNS. S tuden t s  completed a  
c l i n i c a l  s i m u l a t i o n  t o  measure t h e i r  c l i n i c a l  d e c i s i o n  
making p a t t e r n s .  Low s c o r e s  on t h e  CDMNS were v e r i f i e d  by 
t h e  r e sponse s  g iven on t h e  c l i n i c a l  s imu la t i on .  
Corder  (1992) examined t h e  r e l a t i o n s h i p  between 
c r i t i c a l  t h i n k i n g  (Watson-Glaser C r i t i c a l  Thinking 
A p p r a i s a l ) ,  c l i n i c a l  d e c i s i o n  making (CDMNS) , and  s e v e r a l  
demographic f a c t o r s  i n  b a c c a l a u r e a t e  n u r s i n g  s t u d e n t s .  Among 
t h e  f i n d i n g s  were t h a t  n o n - t r a d i t i o n a l  s t u d e n t s  were o l d e r  
a n d  s c o r e d  h ighe r  on t h e  CDMNS t h a n  t h e  t r a d i t i o n a l  aged 
g roup  of s t u d e n t s .  Cronbachrs  a l pha  f o r  r e l i a b i l i t y  f o r  t h e  
s t u d y  was .84. 
Weber (1992) used  t h e  CDMN p o r t i o n  of a  s t u d y  
d e s i g n e d  t o  a s s e s s  t h e  e f f e c t i v e n e s s  o f  gaming-simulat ion a s  
a t e c h n i q u e  f o r  t e ach ing  nu r s ing  d i a g n o s i s .  The s t u d e n t  
p a r t i c i p a n t s  were 39 s e n i o r  b a c c a l a u r e a t e  n u r s i n g  s t u d e n t s .  
The s t u d e n t s  invo lved  i n  gaming-simulat ion s c o r e d  
s i g n i f i c a n t l y  h i g h e r  on Subscale  D t h a n  s t u d e n t s  i nvo lved  i n  
a c a s e  s t  
I n  1994, Cruickshank,  Mackay, Matsuno, and Wil l iams 
examined t h e  r e l a t i o n s h i p  of t h e  competence of 529 n u r s e s  i n  
Western A u s t r a l i a  t o  t h e i r  c a r e e r  s t r u c t u r e  l e v e l s .  One 
a s p e c t  of t h e  s t udy  measured t h e  n u r s e s f  c l i n i c a l  d e c i s i o n  
making c a p a b i l i t i e s  through complet ion  of t h e  CDMNS. The 
s t u d y  showed t h e  h igh ly  exper ienced  nu r se s ,  w i t h  
b a c c a l a u r e a t e  deg ree s ,  s co red  s i g n i f i c a n t l y  h i g h e r  on  t h e  
CDMNS t h a n  nu r se s  w i t h  h o s p i t a l  d ip lomas.  
O the r  S t u d i e s  
Arand and Harding (1987) used a  s t a n d a r d i z e d  test of 
c r i t i c a l  t h i n k i n g  s k i l l s ,  t h e  Watson-Glaser C r i t i c a l  
Th ink ing  Appra i s a l  (WGCTA) , t o  a s s e s s  problem s o l v i n g  a t  
v a r i o u s  p o i n t s  i n  a  phys i ca l  t he r apy  cur r i cu lum.  The 
s u b j e c t s  were 81  s t u d e n t s  i n  a  b a c c a l a u r e a t e  p h y s i c a l  
t h e r a p y  program. I t  was found t h a t  o n l y  one cou r se ,  
s p e c i f i c a l l y  geared t o  problem s o l v i n g  s k i l l s ,  was r e l a t e d  
t o  changes i n  s c o r e s  on t h e  s t a n d a r d i z e d  test.  No 
s i g n i f i c a n t  r e l a t i o n s h i p  was found between g r a d e s  and t h e  
l e v e l  of problem s o l v i n g  s k i l l s .  
I n  a n o t h e r  s t u d y  us ing  t h e  WGCTA, S c o t t  and Markert  
( 1 9 9 4 )  admin i s t e r ed  t h e  a p p r a i s a l  t o  92 beg inn ing  medica l  
s t u d e n t s .  The r e s e a r c h e r s  found t h a t  c r i t i c a l  t h i n k i n g  
s k i l l s  a s  measured by t h e  WGCTA were modera te ly  p r e d i c t i v e  
3 6 
o f  academic success  du r ing  t h e  p r e c l i n i c a l  y e a r s  of medica l  
e d u c a t i o n .  
Sloan,  Donnelly, Drake, and Schwartz (1995) under took a  
s t u d y  of t h e  s e n s i t i v i t y  of s u b j e c t i v e  f a c u l t y  e v a l u a t i o n s .  
F o r t y - e i g h t  medical  s t u d e n t s  were e v a l u a t e d  by f o u r  s u r g e r y  
f a c u l t y  d u r i n g  a  t e n  week c l e r k s h i p .  Each s t u d e n t  was a l s o  
e v a l u a t e d  through a  number of  o b j e c t i v e  measures.  The 
s t u d e n t s  were then  g iven  an A, B, C, o r  E g rade  f o r  bo th  t h e  
s u b j e c t i v e  and o b j e c t i v e  e v a l u a t i o n s .  
On t h e  s u b j e c t i v e  c l i n i c a l  f a c u l t y  r a t i n g s ,  23 .0  
p e r c e n t  of  t h e  s t u d e n t s  r e ce ived  A ' s  and  t h e  r e s t  r e c e i v e d  
B ' s .  On t h e  o b j e c t i v e  measures, 12 .5  p e r c e n t  of t h e  s t u d e n t s  
r e c e i v e d  A ' s ,  73.0 p e r c e n t  B ' s ,  12 .5  p e r c e n t  C ' s ,  and 2 . 0  
p e r c e n t  E ' s .  None o f  t h e  underach iev ing  s t u d e n t s  ( C ' s  and 
E' s on t h e  o b j e c t i v e  measures) were i d e n t i f i e d  as d e f i c i e n t  
b y  any of t h e  c l i n i c a l  f a c u l t y .  The a u t h o r s  concluded t h a t  
s u b j e c t i v e  c l i n i c a l  e v a l u a t i o n s  shou ld  not  be  t h e  s o l e  
measure  of  c l i n i c a l  a b i l i t y .  
Conclus ions  
The reviewed s t u d i e s  d i s p l a y e d  a  t r e n d  toward agreement 
o n  how h e a l t h  p r o f e s s i o n a l s  go  about  making d e c i s i o n s .  The 
a s p e c t  t h a t  con t i nues  t o  be a  problem i s  how t o  a s s e s s  t h e  
l e v e l  of d e c i s i o n  making of which someone i s  c a p a b l e .  
I n s t r u m e n t a t i o n  was t h e  pr imary t h r e a t  t o  t h e  i n t e r n a l  
v a l i d i t y  o f  a  number of t h e s e  s t u d i e s .  The major  problem i n  
deve lop ing  a  s tudy  t o  measure c l i n i c a l  d e c i s i o n  making 

Chapter  3 
METHOD 
I n t r o d u c t i o n  
The p u r p o s e  of t h i s  r e s e a r c h  was t o  a s s e s s  t h e  l e v e l  of  
c l i n i c a l  d e c i s i o n  making s k i l l s  i n  p h y s i c a l  t h e r a p y  s t u d e n t s  
a c r o s s  a  c u r r i c u l u m .  T h i s  was a  c r o s s - s e c t i o n a l  and 
l o n g i t u d i n a l  s t u d y  u s i n g  compara t ive  a n d  c o r r e l a t i o n a l  d a t a  
t o  t e s t  t h e  h y p o t h e s e s .  The s t u d y  used  t h e  C l i n i c a l  D e c i s i o n  
Making S c a l e  ( J e n k i n s ,  1985)  t o  a s s e s s  t h e  c l i n i c a l  d e c i s i o n  
making s k i l l s  o f  f o u r  l e v e l s  o f  p h y s i c a l  t h e r a p y  s t u d e n t s  
a n d  g r a d u a t e s .  
Sample S e l e c t i o n  
T h i s  s t u d y  used  f o u r  l e v e l s  of s t u d e n t s  f rom t h e  
Program i n  P h y s i c a l  Therapy a t  t h e  U n i v e r s i t y  o f  O s t e o p a t h i c  
Med ic ine  a n d  Hea l th  S c i e n c e s  i n  Des Moines, Iowa. The Class 
o f  1994 g r a d u a t e d  40 s t u d e n t s  (12 males ,  28 f e m a l e s ) ,  t h e  
C l a s s  o f  1995 g r a d u a t e d  40 s t u d e n t s  (14  males ,  2 6  f e m a l e s ) ,  
t h e  C l a s s  of 1996 h a d  43 s t u d e n t s  (13 ma les ,  30 f e m a l e s ) ,  
a n d  t h e  Class o f  1997 i n i t i a l l y  had  44 s t u d e n t s  ( 1 7  m a l e s ,  
27 f e m a l e s )  . Three s t u d e n t s  f rom t h e  C l a s s  o f  1997 ( I  male ,  
2 f e m a l e s )  l e f t  t h e  program a f t e r  t h e  i n i t i a l  t e s t i n g .  
For  t h e  c r o s s - s e c t i o n a l  a s p e c t  of  t h i s  s t u d y ,  t h e  Class 
o f  1994 was one y e a r  p o s t - g r a d u a t i o n .  The C l a s s  o f  1995 h a d  
j u s t  comple ted  t h e  e n t i r e  24 months of t h e  p h y s i c a l  t h e r a p y  
c u r r i c u l u m  i n c l u d i n g  29 weeks of c l i n i c a l  i n t e r n s h i p s .  The 
Class  of  1996 had comple ted  1 2  of  t h e  24 months o f  t h e  
cu r r i cu lum inc lud ing  9 weeks o f  c l i n i c a l  i n t e r n s h i p s .  
I n i t i a l  t e s t i n g  of t h e  Class  o f  1997 took p l ace  a t  
enro l lment .  Re te s t i ng  t h e  Class  of 1997 t o  g a t h e r  
l o n g i t u d i n a l  d a t a  occurred fol lowing completion o f  one t h i r d  
o f  t h e  curr iculum ( 2 6  d i d a c t i c  weeks followed by 2 c l i n i c a l  
weeks) . 
Data Co l l ec t ion  
T e s t i n g  of t h e  s t u d e n t s 1  c l i n i c a l  d e c i s i o n  making 
s k i l l s  was accomplished through t h e  a d m i n i s t r a t i o n  of t h e  
C l i n i c a l  Decision Making Sca le  (CDMS)  (Appendix B )  . The CDMS 
w a s  pub l i shed  and copyrighted by Jenkins  i n  1983. T h i s  s c a l e  
w a s  mailed t o  t h e  Class o f  1994 dur ing t h e  second week of 
June  1995. The s c a l e  was adminis te red  t o  t h e  C la s s  of 1995 
secon t yea r  
ended w i t  i o n  
o r i e n t a t i  
The C a s u r e  t h e  
d e c i s i o n -  t o  b e  
a p p r o p r i a t e  f o r  a s se s s ing  the  c l i n i c a l  dec i s ion  making of 
anyone i n  a  h e a l t h  r e l a t e d  a r e a  (Day, 1 9 9 1 ) .  S c r i p t e d  v e r b a l  
i n s t r u c t i o n s  f o r  completion of  t h e  s c a l e  were g iven  t o  t h e  
s t u d e n t s  a t  a d m i n i s t r a t i o n  of t h e  i n s t r u m e n t  by a  p h y s i c a l  
t h e r a p y  f a c u l t y  member n o t  a s s o c i a t e d  w i t h  t h e  r e s e a r c h .  
W r i t t e n  i n s t r u c t i o n s  were ma i l ed  t o  t h e  g r a d u a t e s  
p a r t i c i p a t i n g  i n  t h e  s t u d y .  The CDMS was unt imed b u t  u s u a l l y  
r e q u i r e s  a p p r o x i m a t e l y  20 minutes  t o  comple te .  
The CDMS was d e s i g n e d  t o  measure how n u r s i n g  s t u d e n t s  
p e r c e i v e d  t h e i r  c l i n i c a l  decis ion-making a b i l i t y .  J e n k i n s ,  
a f t e r  i n i t i a l  t e s t i n g  wi th  t h e  s c a l e ,  r e v i s e d  t h e  
L i k e r t - t y p e  s c a l e  c h o i c e s  s o  t h a t  t h e  CDMS b e t t e r  r e f l e c t e d  
s e l f - p e r c e i v e d  decis ion-making b e h a v i o r  r a t h e r  t h a n  
p e r c e i v e d  a b i l i t y .  The CDMS i s  d i v i d e d  i n t o  f o u r  s u b s c a l e s  
o f  t h e  dec is ion-making p r o c e s s  based  on J a n i s  and  Mannf s  
( 1 9 7 7 )  c r i t e r i a  on d e c i s i o n  making: 
S u b s c a l e  A :  Search f o r  A l t e r n a t i v e s  and Opt ions  
( b a s e d  on c r i t e r i o n  1) 
Example o f  s u b s c a l e  i t em:  I f  t h e  c l i n i c a l  
d e c i s i o n  i s  v i t a l  and t h e r e  i s  t ime,  I 
conduct a  thorough s e a r c h  f o r  a l t e r n a t i v e s .  
S u b s c a l e  B:  Canvassing o f  O b j e c t i v e s  and Values  
( b a s e d  on c r i t e r i o n  2 )  
Example o f  s u b s c a l e  i t em:  I a s s i s t  c l i e n t s  
i n  e x e r c i s i n g  t h e i r  r i g h t s  t o  make d e c i s i o n s  
abou t  t h e i r  own c a r e .  
S u b s c a l e  C :  Eva lua t ion  and R e e v a l u a t i o n  of 
Consequences (based  on c r i t e r i a  3,  6 ,  and 7 )  
Example o f  s u b s c a l e  i t em:  I f  a  b e n e f i t  i s  
r e a l l y  g r e a t ,  I w i l l  f a v o r  i t  w i t h o u t  
look ing  a t  a l l  t h e  r i s k s .  
S u b s c a l e  D :  Search f o r  I n f o r m a t i o n  and Unbiased 
A s s i m i l a t i o n  o f  New In fo rmat ion  
( b a s e d  on c r i t e r i a  4 and 5 ) .  
Example o f  s u b s c a l e  i t em:  Looking f o r  new 
i n f o r m a t i o n  i n  making a  d e c i s i o n  i s  more 
t r o u b l e  than  i t ' s  wor th .  ( J e n k i n s ,  1985, p .  224)  
Each s u b s c a l e  h a s  t e n  i tems and t h e  L i k e r t - t y p e  r e s p o n s e  
s c a l e  r a n g e s  from one  t o  f i v e .  The range  of  p o s s i b l e  s c o r e s  
f o r  e a c h  s u b s c a l e  i s  10-50 w i t h  t o t a l  s c o r e s  f o r  t h e  CDMS 
r a n g i n g  from 40-200. A h i g h e r  s c o r e  r e p r e s e n t s  a h i g h e r  
q u a l i t y  o f  c l i n i c a l  d e c i s i o n  making. 
S c o r i n g  f o r  t h e  CDMS u s e s  a  w e i g h t i n g  s c a l e  w i t h  22  o f  
t h e  40 i t e m s  weighted a s  p o s i t i v e  and 18  of t h e  i t e m s  
w e i g h t e d  a s  n e g a t i v e .  The r e s e a r c h e r  s c o r e d  t h e  i n s t r u m e n t  
f o r  e a c h  s t u d e n t  and g r a d u a t e  u s i n g  t h e  s c o r i n g  key p r o v i d e d  
b y  J e n k i n s .  Each s t u d e n t  and g r a d u a t e  r e c e i v e d  a t o t a l  s c o r e  
a n d  f o u r  s u b s c a l e  s c o r e s .  
J e n k i n s  e s t a b l i s h e d  t h e  c o n t e n t  v a l i d i t y  o f  t h e  CDMS by 
d e s i g n i n g  t h e  s c a l e  based  on t h e  d e c i s i o n  making l i t e r a t u r e .  
The i n s t r u m e n t  was p r e t e s t e d  and c r i t i q u e d  f o r  c o n g r u i t y  and 
c l a r i t y  o f  s c a l e  i t e m s .  Each i t e m  was t h e n  e v a l u a t e d  and 
r a t e d  by n u r s e  e d u c a t i o n  e x p e r t s  f o r  c o n t e n t  v a l i d i t y .  
J e n k i n s  used  a  s p e c i f i c a t i o n  m a t r i x  and r e t a i n e d  each  i t e m  
r e c e i v i n g  a  t o t a l  m a t r i x  s c o r e  of 70-77 p e r c e n t  agreement .  
A t  t h a t  t i m e ,  t h e  CDMS had a n  i n t e r n a l  c o n s i s t e n c y  
r e l i a b i l i t y  of " 8 3  a s  de termined by  u s i n g  Cronbach ' s  a l p h a .  
( J e n k i n s ,  1985) . H .  M .  J e n k i n s  ( p e r s o n a l  communication, 
March 4 ,  1 9 9 5 )  r e p o r t e d  t o  t h i s  r e s e a r c h e r  t h a t  a n  a v e r a g e  
r e l i a b i l i t y  of . 8 4  had been r e p o r t e d  b y  1 8  r e s e a r c h e r s  u s i n g  
t h e  CDMS. 
H .  M .  J enk ins  ( p e r s o n a l  communications,  March 4 and 2 1 ,  
1995)  recommended r e s e a r c h  w i t h  groups  o u t s i d e  n u r s i n g  t o  
r e f i n e  i t e m s  on t h e  CDMS and t o  e s t a b l i s h  norms f o r  t h e s e  
g r o u p s .  Day ( 1 9 9 1 ) ,  i n  recommendations f o r  f u r t h e r  r e s e a r c h ,  
s u g g e s t e d  a d m i n i s t e r i n g  t h e  CDMS t o  d i f f e r e n t  l e v e l s  of 
p h y s i c a l  t h e r a p i s t s  t o  " f u r t h e r  d e l i n e a t e  t h e  r o l e  o f  
e x p e r i e n c e  i n  c l i n i c a l  d e c i s i o n  making and h e l p  e s t a b l i s h  
b a s e l i n e  s c o r e s  f o r  d i f f e r e n t  l e v e l s  o f  t h e r a p i s t s "  ( p .  6 7 ) .  
A l l  s t u d e n t s  and  g r a d u a t e s  were a l s o  a sked  t o  c o m p l e t e  
a  demographic d a t a  s h e e t  i n d i c a t i n g  t h e i r  gender  and 
a g e  (Appendix C ) .  From grade  r e c o r d s  housed i n  t h e  Program 
i n  P h y s i c a l  Therapy, t h e  o v e r a l l  p e r c e n t a g e  g r a d e  a v e r a g e  
( r a n g e  of 80-100 p e r c e n t )  was de te rmined  f o r  t h o s e  s t u d e n t s  
i n  t h e  C l a s s  of  1 9 9 5  and C l a s s  of 1996. A t  t h e  e n d  o f  t h e  
i m m e d i a t e l y  p r e c e d i n g  c l i n i c a l  i n t e r n s h i p s  f o r  t h e  C l a s s e s  
o f  1995 and 1996, t h e  c l i n i c a l  i n s t r u c t o r  r e s p o n s i b l e  f o r  
s u p e r v i s i n g  each  s t u d e n t  was s e n t  a  l e t t e r  and a n  a u t h o r  
c o n s t r u c t e d  q u e s t i o n n a i r e  (Appendixes D and E )  . The c l i n i c a l  
i n s t r u c t o r  was a sked  t o  r a t e  t h e  l e v e l  of  t h e  s t u d e n t ' s  
c l i n i c a l  d e c i s i o n  making s k i l l s  on a  L i k e r t - t y p e  s c a l e .  The 
c l i n i c a l  i n s t r u c t o r s  were a l s o  asked  t o  p r o v i d e  t h e i r  
g e n d e r ,  a g e ,  and number of  y e a r s  t h e y  had  been  a p h y s i c a l  
t h e r a p i s t .  A fol low-up m a i l i n g  was s e n t  t o  non-responding  
g r a d u a t e s  and  c l i n i c a l  i n s t r u c t o r s  i n  a n  a t t e m p t  t o  improve 
t h e  r e t u r n  r a t e .  A l l  d a t a  f rom t h e s e  s o u r c e s  was r e c o r d e d  on 
a c h a r t  c o n s t r u c t e d  by t h e  r e s e a r c h e r  t o  a i d  i n  t h e  
o r g a n i z a t i o n  o f  t h e  d a t a  f o r  e a c h  s t u d e n t .  
S t u d e n t s ,  g r a d u a t e s ,  and c l i n i c a l  i n s t r u c t o r s  r e c e i v e d  
a l e t t e r  e x p l a i n i n g  t h e  s t u d y ,  i s s u e s  o f  c o n f i d e n t i a l i t y ,  
a n d  t h e  p r o c e s s  of informed c o n s e n t  (Appendixes D and  F )  . 
Comple t ion  and r e t u r n  of t h e  CDMS and demographic d a t a  s h e e t  
b y  a  s t u d e n t  o r  g r a d u a t e  was u n d e r s t o o d  a s  informed c o n s e n t  
as was comple t ion  a n d  r e t u r n  of  t h e  q u e s t i o n n a i r e  by a  
c l i n i c a l  i n s t r u c t o r .  C o n f i d e n t i a l i t y  o f  d a t a  was m a i n t a i n e d  
b y  i d e n t i f y i n g  each  s t u d e n t  on  a l l  d a t a  c o l l e c t i o n  m a t e r i a l s  
b y  a randomly s e l e c t e d  number r a t h e r  t h a n  by  name. The c o d e  
k e y  c o n n e c t i n g  names t o  numbers was k e p t  i n  a  s e p a r a t e  a n d  
s e c u r e  l o c a t i o n .  No i n d i v i d u a l  i d e n t i f i c a t i o n  w a s  u sed  i n  
t h e  r e p o r t  o f  t h e  d a t a  i n  t h i s  s t u d y .  
Data A n a l y s i s  
D e s c r i p t i v e  s t a t i s t i c s  were used  t o  summarize t h e  d a t a ,  
i n c l u d i n g  t h e  demographics ,  o f  t h e  sample .  The f o u r  g r o u p s  
w e r e  a n a l y z e d  s e p a r a t e l y  a s  w e l l  a s  i n  combina t ion .  The 
d i f f e r e n c e s  i n  c l i n i c a l  d e c i s i o n  making between t h e  f o u r  
l e v e l s  of p h y s i c a l  t h e r a p y  s t u d e n t s ,  t h e  f i r s t  r e s e a r c h  
q u e s t i o n ,  were a n a l y z e d  u s i n g  an a n a l y s i s  o f  v a r i a n c e .  
A n a l y s e s  o f  v a r i a n c e  were computed f o r  t h e  t o t a l  c l i n i c a l  
d e c i s i o n  making s c a l e  s c o r e s  and t h e  s c o r e s  f o r  each  
s u b s c a l e .  When s i g n i f i c a n t  d i f f e r e n c e s  were found,  a  p o s t  
h o c  a n a l y s i s  was comple ted  t o  d e t e r m i n e  t h e  s o u r c e  o f  t h e  
d i f f e r e n c e s .  An a n a l y s i s  of c o v a r i a n c e  was a l s o  computed t o  
c o n t r o l  f o r  t h e  p o s s i b l e  e f f e c t s  o f  a g e .  
The second  r e s e a r c h  q u e s t i o n  was s t u d i e d  u s i n g  
l o n g i t u d i n a l  d a t a  f rom t h e  C l a s s  o f  1 9 9 7 .  The d a t a  was 
a n a l y z e d  u s i n g  a dependen t  t w o - t a i l e d  - t t e s t  f o r  t h e  t o t a l  
s c o r e s  and  an a n a l y s i s  o f  v a r i a n c e  f o r  t h e  s u b s c a l e  s c o r e s .  
The t h i r d  and f o u r t h  r e s e a r c h  q u e s t i o n s  were e v a l u a t e d  
t h r o u g h  Pea r son  product-moment c o r r e l a t i o n s .  For  t h e  t h i r d  
r e s e a r c h  q u e s t i o n ,  t h i s  q u a n t i f i e d  t h e  r e l a t i o n s h i p s  between 
t h e  s t u d e n t s '  o v e r a l l  l e v e l  of c l i n i c a l  d e c i s i o n  making and 
t h e  s t u d e n t s '  o v e r a l l  pe rcen tage  g rade  average .  The 
r e l a t i o n s h i p  between t h e  c l i n i c a l  i n s t r u c t o r s '  r a t i n g  o f  t h e  
s t u d e n t s  ' c l i n i c a l  d e c i s i o n  making s k i l l s  and t h e  s t u d e n t s  ' 
t o t a l  c l i n i c a l  d e c i s i o n  making s c o r e  was q u a n t i f i e d  t o  
e v a l u a t e  t h e  f o u r t h  r e s e a r c h  q u e s t i o n s .  The f i f t h  r e s e a r c h  
q u e s t i o n  was eva lua t ed  us ing  a t w o - t a i l e d  dependent  - t t e s t  
t o  compare s t u d e n t  t o t a l  s c o r e s  and c l i n i c a l  i n s t r u c t o r  
r a t i n g s .  
A l l  of t h e  d a t a ,  i n c l u d i n g  d e s c r i p t i v e  d a t a ,  was 
ana lyzed  u s ing  a  s t a t i s t i c a l  computer so f twa re  program 
t i t l e d  S t a t i s t i c a  (Version 4 . 5 )  . The . 0 5  l e v e l  of 
s i g n i f i c a n c e  was accep ted  f o r  a l l  d a t a  a n a l y s i s .  
Chapter  4 
ANALYSIS O F  THE DATA 
I n t r o d u c t i o n  
T h i s  c r o s s - s e c t i o n a l  and l o n g i t u d i n a l  s t u d y  examined 
t h e  c l i n i c a l  d e c i s i o n  making s k i l l s  of p h y s i c a l  t h e r a p y  
s t u d e n t s  a c r o s s  a  c u r r i c u l u m .  T e s t i n g  o f  t h e  s t u d e n t s '  
c l i n i c a l  d e c i s i o n  making s k i l l s  was accomplished t h r o u g h  t h e  
a d m i n i s t r a t i o n  o f  t h e  C l i n i c a l  Decis ion  Making S c a l e .  The 
r e l a t i o n s h i p  of t h e s e  c l i n i c a l  d e c i s i o n  making s k i l l s  t o  
s t u d e n t s '  g r a d e  p o i n t  ave rages  and c l i n i c a l  i n s t r u c t o r s f  
r a t i n g s  of s t u d e n t s  was a l s o  examined. T h i s  c h a p t e r  p r e s e n t s  
t h e  a n a l y s i s  of t h e  d a t a  c o l l e c t e d  i n  t h e  s t u d y .  Data 
c o l l e c t i o n  was enhanced by h i g h  p a r t i c i p a t i o n  r a t e s  by b o t h  
s t u d e n t s  and c l i n i c a l  i n s t r u c t o r s  ( T a b l e  1) . 
T a b l e  1 
P a r t i c i p a t i o n  Ra tes  
Class S t u d e n t s  C l i n i c a l  I n s t r u c t o r s  
Pre-Tes t  4 4 / 4 4  = 100.0% - - 
Post -Tes t  4 1 / 4 1  = 100.0% - - 
D e s c r i p t i v e  Data 
The  mean, s t a n d a r d  d e v i a t i o n ,  and r a n g e  were  c a l c u l a t e d  
f o r  t h e  a g e  of  t h e  s t u d e n t s ,  t h e  a g e  of  t h e  c l i n i c a l  
i n s t r u c t o r s ,  and  t h e  y e a r s  o f  e x p e r i e n c e  of t h e  c l i n i c a l  
i n s t r u c t o r s  ( T a b l e  2 ) .  D e s c r i p t i v e  d a t a  was a l s o  c a l c u l a t e d  
T a b l e  2  
Demograph ic  Data  ( a l l  i n  y e a r s )  
V a r i a b l e  - n Mean Median - SD Range 
C l a s s e s  
1994 Age 
1995  Age 40 27 .12  26.00 3 .58  24 .00 -39 .00  
1996  Age 43 26 .02  24.00 5 .32  22 .00-50 .00  
1997  Age 4 4  24 .02  23.00 2 .74  21 .00 -38 .00  
Combined 162 26 .06  25.0  3 . 9 9  21-50 
C l i n i c a l  I n s t r u c t o r s  (Male = 28,  Females  = 54) 
Age 82 35 .65  3 2 . 5  8 . 6 0  24-59 
E x p e r i e n c e  82 9 .90  6 . 0  9 .20  1-37 
f o r  t h e  t o t a l  c l i n i c a l  d e c i s i o n  making s c a l e  scores 
( T a b l e  3 ) ,  e a c h  of t h e  f o u r  c l i n i c a l  d e c i s i o n  s u b s c a l e  
s c o r e s  ( T a b l e  3 ) ,  t h e  g r a d e  p o i n t  a v e r a g e s  ( T a b l e  4 )  , a n d  
t h e  c l i n i c a l  i n s t r u c t o r  r a t i n g  s c a l e  ( T a b l e  4 ) .  T h i s  l a t t e r  
d e s c r i p t i v e  d a t a  was u s e d  t o  d e t e r m i n e  whe the r  t h e  v a r i a b l e s  
T a b l e  3  
D e s c r i p t i v e  S t a t i s t i c s  - CDMS T o t a l  a n d  S u b s c a l e  S c o r e s  
V a r i a b l e  - n Mean Median SD Range 
T o t a l  CDMS S c o r e s  
C l a s s  o f  1 9 9 4  35 146 .69  146 .00  1 1 . 3 9  119 .00 -183 .00  
C l a s s  o f  1 9 9 5  40 150 .08  150 .00  8 . 8 1  131 .00-170 .00  
C l a s s  o f  1 9 9 6  43 150 .63  150 .00  8 . 7 5  134 .00 -172 .00  
C l a s s  o f  1 9 9 7 / p r e  44 148 .75  147 .50  1 0 . 0 5  131 .00 -168 .00  
Combined c l a s s e s  162 149 .13  -- 9 . 7 6  119 .00 -183 .00  
C l a s s  o f  1 9 9 7 / p o s t  4 1  151 .22  152 .00  8 . 3 2  135 .00 -167 .00  
CDMS S u b s c a l e  A 
C l a s s  o f  1 9 9 4  35 38 .46  38 .00  2 . 9 1  34 .00-48 .00  
C l a s s  o f  1 9 9 5  40 38 .92  39 .00  2 . 4 9  34 .00-46 .00  
C l a s s  o f  1 9 9 6  43 38.44 39 .00  2 .74  30 .00-45 .00  
C l a s s  o f  1 9 9 7 / p r e  44 37 .23  37 .00  2 . 2 9  32 .00-43 .00  
Combined c l a s s e s  162 38 .23  -- 2 . 6 6  30 .00-48 .00  
C l a s s  o f  1 9 9 7 / p o s t  41 37 .76  3 8 . 0 0  2 . 1 6  33 .00 -42 .00  
CDMS S u b s c a l e  B 
C l a s s  o f  1994  35 36 .17  3 6 . 0 0  4 .55  26 .00 -48 .00  
C l a s s  o f  1 9 9 5  40 36 .75  3 7 . 0 0  2 . 6 1  31 .00 -44 .00  
C l a s s  o f  1 9 9 6  43 37 .67  3 8 . 0 0  2 . 8 1  32 .00 -46 .00  
C l a s s  o f  1 9 9 7 / p r e  44 37 .45  37 .00  3 .62  29 .00 -45 .00  
Combined c l a s s e s  162 37 .06  -- 3 . 4 5  26 .00-48 .00  
C l a s s  o f  1 9 9 7 / p o s t  4 1  38 .24  39 .00  2 . 9 3  31 .00 -43 .00  
CDMS S u b s c a l e  C  
C l a s s  o f  1994  35 36 .57  3 6 . 0 0  3 .88  27 .OO-46.00 
C l a s s  o f  1 9 9 5  40 37 .88  3 7 . 5 0  4 .06  29 .00 -44 .00  
C l a s s  o f  1 9 9 6  43 36 .70  3 7 . 0 0  3 .50  28 .00 -45 .00  
C l a s s  o f  1 9 9 7 / p r e  44 3 7 . 9 1  38 .00  4 .38  26 .00-46 .00  
Combined c l a s s e s  162 37 .29  -- 3 .98  26 .00-46 .00  
C l a s s  o f  1 9 9 7 / p o s t  4 1  3 7 . 6 6  3 7 . 0 0  4 .02  31 .00 -46 .00  
CDMS S u b s c a l e  D 
C l a s s  o f  1994  35 35 .48  3 5 . 0 0  2 . 7 9  32 .00 -42 .00  
C l a s s  o f  1 9 9 5  40 3 6 . 5 2  3 7 . 0 0  2 . 7 3  31 .00 -42 .00  
C l a s s  o f  1 9 9 6  4 3  3 7 . 8 1  3 7 . 0 0  2 . 9 3  33 .00 -45 .00  
C l a s s  o f  1 9 9 7 / p r e  4 4  36 .18  3 6 . 0 0  3.04 28 .00-41 .00  
Combined c l a s s e s  162 3 6 . 5 5  - - 2 .98  28 .00-45 .00  
C l a s s  o f  1 9 9 7 / p o s t  4 1  3 7 . 5 6  3 8 . 0 0  2 .02  33 .00-43 .00  
Table  4 
D e s c r i p t i v e  S t a t i s t i c s  - Grade Point  Averages and C l i n i c a l  
I n s t r u c t o r  Rat inqs  
V a r i a b l e  n  
- 
Mean Median - SD Range 
Grade Poin t  Average 
C l a s s  of 1995 4 0  89.67 90.12 
C l a s s  of 1996 43 89.13 8 9 . 6 6  
Combined 83 89.39 -- 
C l i n i c a l  I n s t r u c t o r  Ratings 
C l a s s  of 1995 39 4.16 4 . 0  
C l a s s  of 1996 43 4.07 4 . 0  
Combined c l a s s e s  82 4 . 1 1  -- 
were normal ly  d i s t r i b u t e d .  This  was accomplished through 
Tabachnick and F i d e l l '  s (1983) formula f o r  de te rmin ing  
whether t h e  va lue  o f  skewness f o r  each v a r i a b l e  d i f f e r e d  
s i g n i f i c a n t l y  from zero .  Three v a r i a b l e s  were shown t o  n o t  
b e  normally d i s t r i b u t e d .  These v a r i a b l e s  were t h e  Subscale  A 
s c o r e s  f o r  t h e  Class  of 1994, t h e  grade p o i n t  averages  f o r  
t h e  Class  o f  1996, and t h e  e x t r a p o l a t e d  c l i n i c a l  i n s t r u c t o r  
r a t i n g s  (Appendix G )  . 
A Cronbach's a lpha  was determined t o  a s s e s s  t h e  
i n t e r n a l  cons i s t ency  between t h e  s u b s c a l e  s co re s  of t h e  
C l i n i c a l  Decis ion Making Sca l e .  The c o e f f i c i e n t  a l p h a  for 
t h e  C la s se s  of 1994-1997 subsca le  s c o r e s  was .79.  The 
c o e f f i c i e n t  a lpha f o r  t h e  Class  of 1997 p o s t - t e s t  s u b s c a l e  
s c o r e s  was a l s o  . 7 9 .  When a s s e s s i n g  t h e  c o n s i s t e n c y  be tween  
t h e  C l a s s  o f  1 9 9 7  p r e - t e s t  and p o s t - t e s t  s u b s c a l e  s c o r e s ,  
t h e  c o e f f i c i e n t  a l p h a  was de te rmined  t o  be . 8 4 .  
Research  Q u e s t i o n  One 
The f i r s t  r e s e a r c h  q u e s t i o n  was: Are  t h e r e  d i f f e r e n c e s  
i n  c l i n i c a l  d e c i s i o n  making s k i l l s  between p h y s i c a l  
t h e r a p i s t s  who a r e  one  y e a r  p o s t - g r a d u a t i o n ,  p h y s i c a l  
t h e r a p y  s t u d e n t s  who have j u s t  completed a  c u r r i c u l u m ,  
p h y s i c a l  t h e r a p y  s t u d e n t s  who have completed one y e a r  of  a 
c u r r i c u l u m ,  and p h y s i c a l  t h e r a p y  s t u d e n t s  t h a t  a r e  j u s t  
b e g i n n i n g  a c u r r i c u l u m ?  A one-way a n a l y s i s  o f  v a r i a n c e  was 
u s e d  t o  a n a l y z e  t h e  d i f f e r e n c e  between t h e  t o t a l  s c o r e s  o f  
t h e  f o u r  l e v e l s  of s t u d e n t s .  The samples  were n o r m a l l y  
d i s t r i b u t e d  (Appendix G )  , an F,,, showed t h e r e  t o  b e  
- 
homogenei ty  of  v a r i a n c e  o f  t h e  d i s t r i b u t i o n s  (Appendix H ) ,  
a n d  a l t h o u g h  t h e  sampl ing  was n o t  random t h e  samples  were 
i n d e p e n d e n t  of  each o t h e r .  Thus, t h e  assumpt ions  were met 
f o r  u s i n g  a  one-way a n a l y s i s  o f  v a r i a n c e .  
The r e s u l t s  of t h i s  a n a l y s i s  o f  v a r i a n c e  were 
F ( 3 , 1 5 8 )  = 1 . 2 2 ,  2 = . 3 0 4 .  The F r a t i o  o f  1 .22  was lower  
- - 
t h a n  t h e  c r i t i c a l  v a l u e  o f  2 . 66  a t  t h e  . 0 5  l e v e l  of  
s i g n i f i c a n c e .  T h i s  - F r a t i o  was n o t  s i g n i f i c a n t  a n d  t h e  
a n a l y s i s  f a i l e d  t o  r e j e c t  t h e  n u l l  h y p o t h e s i s .  
A n  a n a l y s i s  of c o v a r i a n c e  was used on t h e  same d a t a  t o  
d e t e r m i n e  i f  age  was a  f a c t o r  i n  t h e  s c o r e s .  The r e s u l t s  o f  
t h e  a n a l y s i s  of covar iance were - F(3,157) = 1.20, p = .31. 
The - F r a t i o  of 1.20 was lower than  t h e  c r i t i c a l  va lue  of 
2.66 a t  t h e  .05 l e v e l  of s i g n i f i c a n c e .  This  - F r a t i o  was a l s o  
n o t  s i g n i f i c a n t  . 
A m u l t i v a r i a t e  a n a l y s i s  of var iance  was used t o  
de te rmine  i f  t h e r e  were d i f f e r e n c e s  on t h e  subsca l e  s c o r e s  
between t h e  four  l e v e l s  of s t u d e n t s  (Table 5 )  
Tab le  5 
M u l t i v a r i a t e  Analys is  of Variance of  CDMS Subscale  Scores  
Source  df  - I2 
-
F Mean Square E r r o r  
Subsca l e  A 3,158 3.30* .022 6.80 
Subsca l e  B 3,158 1.54 .206 11.80 
Subsca l e  C 3,158 1.35 .261 15.77 
Subsca l e  D 3,158 4.59* .004 8.30 
Tukev' s HSD Procedure 
V a r i a b l e  Class  Di f fe rences  E* 
Subsca l e  A 1995 and 1997 .015 
Subsca l e  B No d i f f e r e n c e s  - - 
Subsca l e  C No d i f f e r e n c e s  -- 
Subsca l e  D 1994 and 1996 .002 
1996 and 1997 ,041 
T h e  a n a l y s i s  r e v e a l e d  s i g n i f i c a n t  - F r a t i o s  f o r  S u b s c a l e  A 
a n d  S u b s c a l e  D .  Tukey'  s H S D  p r o c e d u r e  r e v e a l e d  s i g n i f i c a n t  
d i f f e r e n c e s  on S u b s c a l e  A be tween  t h e  C l a s s e s  o f  1995  a n d  
1 9 9 7 .  The a n a l y s i s  a l s o  r e v e a l e d  s i g n i f i c a n t  d i f f e r e n c e s  o n  
S u b s c a l e  D b e t w e e n  t h e  C l a s s e s  o f  1994 a n d  1996 ,  a n d  t h e  
Classes o f  1996  and  1 9 9 7 ,  
An a n a l y s i s  o f  c o v a r i a n c e  was u s e d  t o  c o n t r o l  f o r  t h e  
e f f e c t  o f  p a r t i c i p a n t  a g e  on t h e  s u b s c a l e  s c o r e s .  A s  shown 
i n  t h e  r e s u l t s  i n  T a b l e  6,  t h e  a n a l y s i s  o f  c o v a r i a n c e  a n d  
T a b l e  6  
M u l t i v a r i a t e  A n a l y s i s  o f  C o v a r i a n c e  o f  CDMS S u b s c a l e  S c o r e s  
S o u r c e  d f  - 2 Mean S q u a r e  E r r o r  
-
F 
S u b s c a l e  A 3 ,157  4 .48*  . 0 0 5  6 . 6 6  
S u b s c a l e  B 3 ,157  2 . 1 7  .094 1 1 . 6 5  
S u b s c a l e  C 3 ,157  1 . 1 8  .318 1 5 . 8 2  
S u b s c a l e  D 3 , 1 5 7  4 .60"  .004 
Tukey '  s HSD P r o c e d u r e  
V a r i a b l e  C l a s s  D i f f e r e n c e s  E* 
S u b s c a l e  A 1995  a n d  1997 , 0 1 4  
S u b s c a l e  B No d i f f e r e n c e s  - - 
S u b s c a l e  C No d i f f e r e n c e s  - - 
S u b s c a l e  D 1994 a n d  1 9 9 6  , 0 0 2  
1996  a n d  1997 , 0 4 2  
t h e  r e s u l t a n t  pos t -hoc  p r o c e d u r e  gave  t h e  same r e s u l t s  a s  
t h e  m u l t i v a r i a t e  a n a l y s i s  of v a r i a n c e .  
Research Q u e s t i o n  Two 
The second  r e s e a r c h  q u e s t i o n  was: I s  t h e r e  a d i f f e r e n c e  
i n  c l i n i c a l  d e c i s i o n  making s k i l l s  of  p h y s i c a l  t h e r a p y  
s t u d e n t s  between e n r o l l m e n t  a n d  comple t ion  o f  o n e - t h i r d  o f  
t h e  c u r r i c u l u m ?  T h i s  q u e s t i o n  was t e s t e d  u s i n g  a t w o - t a i l e d  
t t e s t  f o r  dependent  samples o n  t h e  p re -  and p o s t - t e s t  
- 
s c o r e s  f o r  t h e  C l a s s  of 1997. The samples  were n o r m a l l y  
d i s t r i b u t e d  (Appendix G )  , an - Fmax showed t h e r e  t o  be  
homogenei ty  of v a r i a n c e  of t h e  d i s t r i b u t i o n s  (Appendix H ) ,  
a n d  t h e r e  was independence  of  t h e  samples .  Thus, t h e  
a s s u m p t i o n s  were met f o r  u s i n g  a  dependen t  - t t e s t .  
The r e s u l t s  of t h e  - t t e s t  were - t ( 4 0 )  = -2 .01 ,  p = . 051 .  
The - t v a l u e  of -2 .01  was h i g h e r  t h a n  t h e  c r i t i c a l  v a l u e  o f  - 
2 . 0 2 1  a t  t h e  .05  l e v e l  o f  s i g n i f i c a n c e .  T h i s  - t v a l u e  was n o t  
s i g n i f i c a n t  and t h e  a n a l y s i s  f a i l e d  t o  r e j e c t  t h e  n u l l  
h y p o t h e s i s .  
A n  e f f e c t  s i z e  was c a l c u l a t e d  f o r  t h i s  d a t a  t o  
d e t e r m i n e  t h e  p r a c t i c a l  s i g n i f i c a n c e  of  t h e s e  r e s u l t s .  The 
e f f e c t  s i z e  was .34 .  T h i s  denoted  t h a t  63 .31  p e r c e n t  o f  t h e  
t o t a l  s c o r e s  on t h e  CDMS p r e - t e s t  were l e s s  t h a n  o r  e q u a l  t o  
t h e  mean o f  t h e  s c o r e s  on t h e  p o s t - t e s t .  S i n c e  a n  e f f e c t  
s i z e  o f  50 p e r c e n t  would be e x p e c t e d  i f  t h e  means were 
e q u a l ,  t h i s  was an e f f e c t  of o n l y  13 .31  p e r c e n t .  An e f f e c t  
s i z e  of  l e s s  t h a n  .50 does not  d e n o t e  much p r a c t i c a l  
s i g n i f i c a n c e  . 
A m u l t i v a r i a t e  a n a l y s i s  o f  v a r i a n c e  was used t o  
d e t e r m i n e  t h e  d i f f e r e n c e s  between t h e  p r e -  and p o s t - t e s t  
s u b s c a l e  s c o r e s  f o r  t h e  C l a s s  o f  1997 (Tab le  7). 
T a b l e  7 
M u l t i v a r i a t e  A n a l y s i s  of Var iance  o f  Class o f  1997 
L o n a i t u d i n a l  Data 
Source  - d f  - F I2 Mean Square  E r r o r  
P re -Tes t  1,83 1 . 4 8  .227 21.47 
P o s t - T e s t  3,249 2.68" .047 6.30 
I n t e r a c t i o n  3,249 1.54 ,205 6.30 
Tukevf s H S D  Procedure  
V a r i a b l e  S u b t e s t  D i f f e r e n c e  E* 
Pre -Subsca le  C Pre-Subscale  D -027 
Pre -Subsca le  D Pos t -Subscale  B -004 
The r e s u l t s  were - F(3,249) = 2.68, p = .047. The - F r a t i o  of  
2.68 was h i g h e r  than  t h e  c r i t i c a l  v a l u e  o f  2.60 a t  t h e  .05 
l e v e l  o f  s i g n i f i c a n c e .  To de te rmine  t h e  s o u r c e  o f  t h i s  
s i g n i f i c a n t  d i f f e r e n c e ,  a  Tukeyf s HSD p r o c e d u r e  was 
p e r f o r m e d .  T h i s  a n a l y s i s  showed t h e r e  t o  b e  s i g n i f i c a n t  
d i f f e r e n c e s  between t h e  p r e - s u b s c a l e  C s c o r e s  a n d  
p r e - s u b s c a l e  D s c o r e s ,  a n d  t h e  p r e - s u b s c a l e  D s c o r e s  and  t h e  
p o s t - s u b s c a l e  B s c o r e s .  N o  s i g n i f i c a n t  d i f f e r e n c e s  were  
a c h i e v e d  be tween  l i k e  s c a l e s  on t h e  p r e -  a n d  p o s t - t e s t s .  
R e s e a r c h  Q u e s t i o n  T h r e e  
The t h i r d  r e s e a r c h  q u e s t i o n  was: Is  t h e r e  a 
r e l a t i o n s h i p  be tween  t h e  s t u d e n t f s  l e v e l  o f  c l i n i c a l  
d e c i s i o n  making and t h e  s t u d e n t ' s  o v e r a l l  p e r c e n t a g e  g r a d e  
a v e r a g e  i n  t h e  academic  c u r r i c u l u m ?  A P e a r s o n  
product-moment  c o r r e l a t i o n  was u s e d  t o  a n a l y z e  t h e  d a t a .  The 
a s s u m p t i o n s  of p a i r e d  s c o r e s  and  a  r e c t i l i n e a r  r e l a t i o n s h i p  
b e t w e e n  t h e  v a r i a b l e s  were  m e t  f o r  t h i s  d a t a  a n a l y s i s .  
For  t h e  C l a s s  o f  1995,  t h e  r e s u l t s  of t h e  P e a r s o n  
product-moment  c o r r e l a t i o n  were  r = -. 1 4 ,  t ( 4 0 )  = -0 .889,  
- - 
p = . 3 8 .  T h i s  n e g a t i v e  c o r r e l a t i o n  i n d i c a t e d  t h a t  a s  one 
- 
v a r i a b l e  i n c r e a s e d  t h e  o t h e r  d e c r e a s e d .  The t v a l u e  o f  
- 
- 0 . 8 8 9  was g r e a t e r  t h a n  t h e  c r i t i c a l  v a l u e  o f  -2 .021  a t  t h e  
. 0 5  l e v e l  o f  s i g n i f i c a n c e .  The c o r r e l a t i o n  c o e f f i c i e n t  w a s  
n o t  s i g n i f i c a n t  and t h e r e  was i n s u f f i c i e n t  e v i d e n c e  t o  
r e j e c t  t h e  n u l l  h y p o t h e s i s .  The c o e f f i c i e n t  o f  d e t e r m i n a t i o n  
f o r  t h i s  c o r r e l a t i o n  was .02. T h i s  i n d i c a t e d  t h a t  two 
p e r c e n t  o f  t h e  v a r i a n c e  i n  g r a d e  p o i n t  a v e r a g e  was 
a s s o c i a t e d  w i t h  t h e  v a r i a n c e  i n  t h e  t o t a l  c l i n i c a l  d e c i s i o n  
making s c o r e .  
For  t h e  C l a s s  of 1996, t h e  r e s u l t s  of t h e  Pea r son  
product-moment c o r r e l a t i o n  were - r = -. 019, - t (43)  = -0.12,  
= .905.  T h i s  n e g a t i v e  c o r r e l a t i o n  i n d i c a t e d  t h a t  a s  one 
v a r i a b l e  i n c r e a s e d  t h e  o t h e r  d e c r e a s e d .  The - t v a l u e  o f  
-0.12 was g r e a t e r  t h a n  t h e  c r i t i c a l  v a l u e  o f  -2.018 a t  t h e  
* 05 l e v e l  o f  s i g n i f i c a n c e .  The c o r r e l a t i o n  c o e f f i c i e n t  was 
n o t  s i g n i f i c a n t  and t h e r e  was i n s u f f i c i e n t  e v i d e n c e  t o  
r e j e c t  t h e  n u l l  h y p o t h e s i s .  The c o e f f i c i e n t  of  d e t e r m i n a t i o n  
f o r  t h i s  c o r r e l a t i o n  was .0004. T h i s  i n d i c a t e d  t h a t  0.04 
p e r c e n t  of t h e  v a r i a n c e  i n  g r a d e  p o i n t  ave rage  was 
a s s o c i a t e d  w i t h  t h e  v a r i a n c e  i n  t h e  t o t a l  c l i n i c a l  d e c i s i o n  
making s c o r e .  
C o r r e l a t i o n  s t u d i e s  a r e  s t r o n g e r  w i t h  a  sample s i z e  o f  
more t h a n  50 and a r e  even more r e l i a b l e  w i t h  a sample  s i z e  
o f  75 t o  1 0 0 .  The d a t a  on t h e  t o t a l  s c o r e s  f o r  t h e  C l i n i c a l  
D e c i s i o n  Making S c a l e  and t h e  g r a d e  p o i n t  a v e r a g e s  were 
combined f o r  t h e  C l a s s e s  of 1995 and 1996 (sample  s i z e  
o f  83)  and a  t h i r d  c o r r e l a t i o n  a n a l y s i s  was comple ted .  The 
r e s u l t s  of t h i s  a n a l y s i s  were = -.081, - t ( 8 3 )  = -0.734,  
p  = . 465 .  T h i s  n e g a t i v e  c o r r e l a t i o n  a g a i n  i n d i c a t e d  t h a t  a s  
- 
o n e  v a r i a b l e  i n c r e a s e d  t h e  o t h e r  d e c r e a s e d .  The - t v a l u e  o f  
-0.734 was g r e a t e r  t h a n  t h e  c r i t i c a l  v a l u e  o f  -1.99 a t  t h e  
. 0 5  l e v e l  o f  s i g n i f i c a n c e .  The c o r r e l a t i o n  c o e f f i c i e n t  was 
n o t  s i g n i f i c a n t  and  t h e r e  was i n s u f f i c i e n t  e v i d e n c e  t o  
r e j e c t  t h e  n u l l  h y p o t h e s i s .  T h e  c o e f f i c i e n t  o f  d e t e r m i n a t i o n  
f o r  t h i s  c o r r e l a t i o n  was .007 .  T h i s  i n d i c a t e d  t h a t  0 . 0 7  
p e r c e n t  o f  t h e  v a r i a n c e  i n  g r a d e  p o i n t  a v e r a g e  w a s  
a s s o c i a t e d  w i t h  t h e  v a r i a n c e  i n  t h e  t o t a l  c l i n i c a l  d e c i s i o n  
m a k i n g  s c o r e .  
R e s e a r c h  Q u e s t i o n  F o u r  
R e s e a r c h  q u e s t i o n  f o u r  w a s :  Is t h e r e  a  r e l a t i o n s h i p  
b e t w e e n  a  c l i n i c a l  i n s t r u c t o r ' s  r a t i n g  o f  a  s t u d e n t ' s  
c l i n i c a l  d e c i s i o n  making  s k i l l s  a n d  t h e  s t u d e n t '  s 
p e r f o r m a n c e  on a t o o l  d e s i g n e d  t o  m e a s u r e  t h i s  s k i l l ?  A 
P e a r s o n  product-moment  c o r r e l a t i o n  was u s e d  t o  a n a l y z e  t h e  
d a t a .  The a s s u m p t i o n s  o f  p a i r e d  s c o r e s  a n d  a r e c t i l i n e a r  
r e l a t i o n s h i p  b e t w e e n  t h e  v a r i a b l e s  were  m e t  f o r  t h i s  d a t a  
a n a l y s i s .  
F o r  t h e  Class o f  1995,  t h e  r e s u l t  o f  t h e  P e a r s o n  
p r o d u c t - m o m e n t  c o r r e l a t i o n  was r = -.007, t ( 3 9 )  = -0 .043,  
- - 
p  = .96. T h i s  n e g a t i v e  c o r r e l a t i o n  i n d i c a t e d  t h a t  a s  o n e  
- 
v a r i a b l e  i n c r e a s e d  t h e  o t h e r  d e c r e a s e d .  The t v a l u e  of 
- 
- 0 . 0 4 3  was g r e a t e r  t h a n  t h e  c r i t i c a l  v a l u e  o f  - 2 . 0 2 3  a t  t h e  
. 0 5  l e v e l  of s i g n i f i c a n c e .  The c o r r e l a t i o n  c o e f f i c i e n t  was 
n o t  s i g n i f i c a n t  and  t h e r e  was i n s u f f i c i e n t  e v i d e n c e  t o  
r e j e c t  t h e  n u l l  h y p o t h e s i s .  T h e  c o e f f i c i e n t  o f  d e t e r m i n a t i o n  
f o r  t h i s  c o r r e l a t i o n  was .00005 .  T h i s  i n d i c a t e d  t h a t  0 . 0 0 5  
p e r c e n t  o f  t h e  v a r i a n c e  i n  c l i n i c a l  i n s t r u c t o r s '  r a t i n g s  w a s  
a s s o c i a t e d  with the  variance i n  t h e  t o t a l  c l i n i c a l  d e c i s i o n  
making scores .  
For t h e  Class of 1996, t h e  r e s u l t s  of the Pearson 
product-moment c o r r e l a t i o n  were - r = .066, - t ( 4 3 )  = 0 . 4 2 ,  
p  = . 6 7 4 .  This pos i t ive  c o r r e l a t i o n  ind ica ted  t h a t  a s  one 
- 
v a r i a b l e  increased t h e  other  increased.  The - t value of 
0.42 was l e s s  than t h e  c r i t i c a l  value of 2 . 0 1 8  a t  t h e  .05 
l e v e l  of s i g n i f i c a n c e .  The c o r r e l a t i o n  c o e f f i c i e n t  was n o t  
s i g n i f i c a n t  and the re  was i n s u f f i c i e n t  evidence t o  r e j e c t  
t h e  n u l l  hypothesis .  The c o e f f i c i e n t  of determination f o r  
t h i s  c o r r e l a t i o n  was .004. This  ind ica ted  t h a t  0.40 percent  
o f  t h e  var iance i n  t he  c l i n i c a l  i n s t r u c t o r s '  r a t i n g s  was 
a s s o c i a t e d  with the  variance i n  t h e  t o t a l  c l i n i c a l  dec i s ion  
making sco re .  
To i n c r e a s e  t h e  s t r eng th  of the  c o r r e l a t i o n  a n a l y s i s ,  
t h e  da ta  on t h e  t o t a l  scores  f o r  the  C l i n i c a l  Decision 
Making Sca le  and t h e  c l i n i c a l  i n s t r u c t o r s '  r a t i n g s  were 
combined f o r  t h e  Classes of 1995 and 1996 (sample s i z e  
of  8 3 ) .  The r e s u l t s  of t h i s  t h i r d  ana lys is  were - r = .027, 
t ( 8 2 )  = 0.249, p = . 8 0 4 .  This p o s i t i v e  c o r r e l a t i o n  ind ica ted  
- 
t h a t  a s  one va r i ab le  increased t h e  o the r  increased .  The 
t value of 0.249 was l e s s  than  t h e  c r i t i c a l  value of 1.99 a t  
t h e  .05 l e v e l  of s ign i f i cance  . The c o r r e l a t i o n  c o e f f i c i e n t  
was not  s i g n i f i c a n t  and t h e r e  was i n s u f f i c i e n t  evidence t o  
r e j e c t  t h e  n u l l  hypothesis.  The c o e f f i c i e n t  of determinat ion 
f o r  t h i s  c o r r e l a t i o n  was .0008. T h i s  i n d i c a t e d  t h a t  0.08 
p e r c e n t  o f  t h e  v a r i a n c e  i n  g r a d e  p o i n t  ave rage  was 
a s s o c i a t e d  w i t h  t h e  v a r i a n c e  i n  t h e  t o t a l  c l i n i c a l  d e c i s i o n  
making s c o r e .  
Research Ques t ion  F i v e  
The l a s t  r e s e a r c h  q u e s t i o n  was: Is  t h e r e  a  d i f f e r e n c e  
be tween s t u d e n t  and c l i n i c a l  i n s t r u c t o r  r a t i n g s  o f  t h e  
s t u d e n t s '  c l i n i c a l  d e c i s i o n  making s k i l l s ?  The c l i n i c a l  
i n s t r u c t o r s '  r a t i n g s  were e x t r a p o l a t e d  by m u l t i p l y i n g  x 40 
t o  match t h e  s c a l e  o f  t h e  s t u d e n t s '  t o t a l  s c o r e s  (Tab le  8). 
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D e s c r i p t i v e  S t a t i s t i c s  - C l a s s e s  of  1995 and 1996 CDMS T o t a l  
S c o r e s  and E x t r a p o l a t e d  C l i n i c a l  I n s t r u c t o r  S c o r e s  
V a r i a b l e  - n Mean Median - SD Range 
S t u d e n t  CDMS 
T o t a l  S c o r e s  83  150.36 150.00 8.73 131.00 - 172.00 
E x t r a p o l a t e d  
C I  S c o r e s  82  164.57 160.00 22.59 80.00 - 200.00 
The s t u d e n t  s c o r e s  were normal ly  d i s t r i b u t e d  w h i l e  t h e  
c l i n i c a l  i n s t r u c t o r  r a t i n g s  were n o t  normal ly  d i s t r i b u t e d  
(Appendix 6 ) .  Although a n  - Fmx a l s o  showed a  v i o l a t i o n  of t h e  
homogenei ty o f  v a r i a n c e  assumpt ion  (Appendix H )  , t h e r e  was 
independence  of t h e  samples.  The assumpt ions  f o r  u s i n g  a  
dependen t  - t t e s t  were n o t  comple te ly  m e t .  Thus, a  
n o n p a r a m e t r i c  t e s t ,  t h e  Wilcoxon matched-pa i r s  s i g n e d - r a n k  
t e s t ,  was used  t o  a n a l y z e  t h e  d a t a .  The r e s u l t s  o f  t h i s  
a n a l y s i s  a r e  shown i n  Table  9 .  
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Wilcoxon Matched-Pai rs  Signed-Rank T e s t  of CDMS T o t a l  S c o r e s  
a n d  E x t r a p o l a t e d  C l i n i c a l  I n s t r u c t o r  R a t i n g s  
Ranks - n C Rank - z E* 
* p  - < .05  Note: 2  c a s e s  e l i m i n a t e d  f o r  d i f f e r e n c e  = 0 .  
The - z v a l u e  of - 5 . 2 4  was h i g h l y  s i g n i f i c a n t  (p = .0001) a n d  
s u p p o r t e d  t h e  r e j e c t i o n  o f  t h e  n u l l  h y p o t h e s i s .  
An e f f e c t  s i z e  was c a l c u l a t e d  f o r  t h i s  d a t a  t o  
d e t e r m i n e  t h e  p r a c t i c a l  s i g n i f i c a n c e  o f  t h e s e  r e s u l t s .  The 
e f f e c t  s i z e  was .77.  Th i s  denoted  t h a t  72.06 p e r c e n t  of  t h e  
s t u d e n t s '  s c o r e s  on t h e  CDMS were l e s s  t h a n  o r  e q u a l  t o  t h e  
mean o f  t h e  e x t r a p o l a t e d  c l i n i c a l  i n s t r u c t o r  r a t i n g s .  S i n c e  
a n  e f f e c t  s i z e  of 50 pe rcen t  would be e x p e c t e d  i f  t h e  means 
were  e q u a l ,  t h i s  was an e f f e c t  of 22.06 p e r c e n t .  
Summary 
I n  summary, t h e  a n a l y s i s  o f  t h e  d a t a  i n  t h i s  s t u d y  d i d  
n o t  s u p p o r t  t h e  r e j e c t i o n  of t h e  n u l l  h y p o t h e s i s  f o r  t h e  
t o t a l  s c o r e s  i n  Research Q u e s t i o n  One b u t  d i d  s u p p o r t  t h e  
r e j e c t i o n  o f  t h e  n u l l  h y p o t h e s i s  f o r  t h e  S u b s c a l e  A and D 
s c o r e s .  The r e j e c t i o n  of t h e  n u l l  hypo theses  f o r  Research  
Q u e s t i o n s  Two, Three ,  and Four was not  s u p p o r t e d  by t h i s  
a n a l y s i s .  The d a t a  d i d  s u p p o r t  t h e  r e j e c t i o n  of t h e  n u l l  
h y p o t h e s i s  f o r  Research Ques t ion  Five .  The n e x t  c h a p t e r  w i l l  
summarize and d i s c u s s  t h e  f i n d i n g s  of t h i s  s t u d y .  
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I n t r o d u c t i o n  
The p u r p o s e  o f  t h i s  r e s e a r c h  was t o  a s s e s s  t h e  l e v e l  o f  
c l i n i c a l  d e c i s i o n  making s k i l l s  i n  p h y s i c a l  t h e r a p y  s t u d e n t s  
a c r o s s  a  c u r r i c u l u m .  T h i s  s t u d y  u s e d  f o u r  l e v e l s  o f  s t u d e n t s  
f r o m  t h e  Program i n  P h y s i c a l  The rapy  a t  t h e  U n i v e r s i t y  o f  
O s t e o p a t h i c  Medic ine  and H e a l t h  S c i e n c e s  i n  Des Moines ,  
Iowa.  A t o t a l  o f  162 s t u d e n t s  p a r t i c i p a t e d  i n  t h e  s t u d y  
( C l a s s  of 1994/35  s t u d e n t s ,  C l a s s  o f  1995 /40  s t u d e n t s ,  Class 
o f  1996/43  s t u d e n t s ,  C l a s s  o f  1997/44 s t u d e n t s )  . 
For  t h e  c r o s s - s e c t i o n a l  a s p e c t  o f  t h i s  s t u d y ,  t h e  Class 
o f  1994 was one  y e a r  p o s t - g r a d u a t i o n .  The C l a s s  o f  1995  h a d  
j u s t  comple t ed  t h e  e n t i r e  24 months  of  t h e  p h y s i c a l  t h e r a p y  
c u r r i c u l u m  i n c l u d i n g  29 weeks o f  c l i n i c a l  i n t e r n s h i p s .  The 
C l a s s  o f  1996  had  comple t ed  1 2  of t h e  24 months o f  t h e  
c u r r i c u l u m  i n c l u d i n g  9  weeks o f  c l i n i c a l  i n t e r n s h i p s .  
I n i t i a l  t e s t i n g  of t h e  C l a s s  o f  1997  t o o k  p l a c e  a t  
e n r o l l m e n t .  R e t e s t i n g  t h e  Class o f  1997 t o  g a t h e r  
l o n g i t u d i n a l  d a t a  o c c u r r e d  f o l l o w i n g  c o m p l e t i o n  o f  o n e  t h i r d  
o f  t h e  c u r r i c u l u m  ( 2 6  d i d a c t i c  weeks f o l l o w e d  by 2  c l i n i c a l  
weeks )  . 
T e s t i n g  o f  t h e  s t u d e n t s '  c l i n i c a l  d e c i s i o n  making  
s k i l l s  was accompl i shed  t h r o u g h  t h e  a d m i n i s t r a t i o n  o f  t h e  
C l i n i c a l  Decis ion Making Sca l e  (CDMS) ( J enk in s ,  1985) . The 
CDMS c o n s i s t e d  of 4 0  i t ems  des igned  t o  measure t h e  d e c i s i o n -  
making p r o c e s s .  The 4 0  i t ems  were determined t o  be 
a p p r o p r i a t e  f o r  a s s e s s i n g  t h e  c l i n i c a l  d e c i s i o n  making o f  
anyone i n  a  h e a l t h  r e l a t e d  a r e a  (Day, 1 9 9 1 ) .  
J enk in s  e s t a b l i s h e d  t h e  con t en t  v a l i d i t y  of  t h e  CDMS by 
d e s i g n i n g  t h e  s c a l e  based on t h e  d e c i s i o n  making l i t e r a t u r e .  
The i n s t r u m e n t  was p r e t e s t e d  and c r i t i q u e d  f o r  c o n g r u i t y  and 
c l a r i t y  o f  s c a l e  i t ems .  Each i t em  was t hen  e v a l u a t e d  and 
r a t e d  by n u r s e  educa t ion  e x p e r t s  f o r  c o n t e n t  v a l i d i t y .  
J e n k i n s  used a s p e c i f i c a t i o n  m a t r i x  and r e t a i n e d  each  i t e m  
r e c e i v i n g  a  t o t a l  ma t r i x  s c o r e  of 70-77 p e r c e n t  agreement.  
The CDMNS had an i n t e r n a l  cons i s t ency  r e l i a b i l i t y  o f  . 8 3  a s  
de te rmined  by u s ing  Cronbach' s a l p h a .  
Summary o f  t h e  Findings  
The f i n d i n g s  of t h i s  s t udy  a r e  p r e s e n t e d  i n  t h e  
f o l l o w i n g  summary of t h e  r e s e a r c h  q u e s t i o n s .  The p r imary  
r e s e a r c h  q u e s t i o n  f o r  t h i s  s t u d y  was: Are t h e r e  d i f f e r e n c e s  
i n  c l i n i c a l  d e c i s i o n  making s k i l l s  between p h y s i c a l  
t h e r a p i s t s  who a r e  one year  pos t -g radua t ion ,  p h y s i c a l  
t h e r a p y  s t u d e n t s  who have j u s t  completed t h e  cur r i cu lum,  
p h y s i c a l  t h e r a p y  s t u d e n t s  who have completed one y e a r  o f  t h e  
cu r r i cu lum,  and  p h y s i c a l  the rapy  s t u d e n t s  t h a t  a r e  j u s t  
beg inn ing  t h e  curr iculum? I n  t h i s  c r o s s - s e c t i o n a l  a s p e c t  of 
t h e  s t u d y ,  no s i g n i f i c a n t  d i f f e r e n c e s  were found between t h e  
t o t a l  s c o r e s  on t h e  C l i n i c a l  Dec i s ion  Making S c a l e  f o r  t h e  
C l a s s e s  o f  1994, 1995, 1996, and 1997. 
S u b s c a l e  s c o r e s  d i d  show s i g n i f i c a n t  d i f f e r e n c e s .  The 
C l a s s  of 1995 s c o r e d  s i g n i f i c a n t l y  h i g h e r  on S u b s c a l e  A 
( S e a r c h i n g  f o r  A l t e r n a t i v e s  and O p t i o n s )  t h a n  t h e  C l a s s  of 
1997.  On Subsca le  D (Sea rch ing  f o r  I n f o r m a t i o n  and Unbiased 
A s s i m i l a t i o n  o f  N e w  I n f o r m a t i o n ) ,  t h e  C l a s s  of  1996 s c o r e d  
s i g n i f i c a n t l y  h i g h e r  t h a n  b o t h  t h e  C l a s s  o f  1994 a n d  t h e  
C l a s s  of 1997. The same r e s u l t s  were ach ieved  when age  was 
used  a s  a c o v a r i a t e .  
The second r e s e a r c h  q u e s t i o n  i n v e s t i g a t e d  i n  t h i s  s t u d y  
was: Is t h e r e  a  d i f f e r e n c e  i n  c l i n i c a l  d e c i s i o n  making 
s k i l l s  o f  p h y s i c a l  t h e r a p y  s t u d e n t s  between e n r o l l m e n t  and 
c o m p l e t i o n  of one t h i r d  of t h e  c u r r i c u l u m ?  T h i s  l o n g i t u d i n a l  
component of t h e  r e s e a r c h  d i s p l a y e d  s t a t i s t i c a l  r e s u l t s  
c l o s e l y  approach ing  s i g n i f i c a n c e  (p = .051). A n a l y s i s  f o r  
p r a c t i c a l  s i g n i f i c a n c e  l e n t  minimal s t r e n g t h  t o  t h e s e  
r e s u l t s  a s  t h e r e  was o n l y  a n  e f f e c t  of 13 .31  p e r c e n t .  
The C l a s s  of 1997 s c o r e d  h i g h e r  on t h e  CDMS p o s t - t e s t  
t h a n  on t h e  p r e - t e s t  i n  t h r e e  o u t  of t h e  f o u r  s u b s c a l e s  
( A ,  B,  and  D )  . The average  p o s t - t e s t  Subsca le  C s c o r e  was 
s l i g h t l y  lower t h a n  t h e  p r e - t e s t  average  s c o r e .  None o f  t h e  
s u b s c a l e  d i f f e r e n c e s  were s i g n i f i c a n t .  
The t h i r d  r e s e a r c h  q u e s t i o n  was: I s  t h e r e  a  
r e l a t i o n s h i p  between t h e  s t u d e n t f  s l e v e l  o f  c l i n i c a l  
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t h e  d a t a .  The pr imary  problem w i t h  t h i s  a n a l y s i s  w a s  t h e  
e x t r a p o l a t i o n  of  s c o r e s  from t h e  L i k e r t - t y p e  s c a l e  comple ted  
by t h e  c l i n i c a l  i n s t r u c t o r s .  E x t r a p o l a t i n g  from a  s c a l e  of 
f i v e  t o  a  s c a l e  o f  2 0 0  may have c a u s e d  t h e  d i s t r i b u t i o n  t o  
be  d i s t o r t e d .  Ra the r  t h a n  e x t r a p o l a t i n g  t h e  c l i n i c a l  
i n s t r u c t o r  r a t i n g s ,  it would have been  a p p r o p r i a t e  t o  have 
t h e  s t u d e n t s  r a t e  themse lves  on t h e  same f i v e  p o i n t  s c a l e .  
T h i s  would have  d e c r e a s e d  t h e  chance  of  v i o l a t i n g  t h e  
a s s u m p t i o n s  o f  normal d i s t r i b u t i o n  a n d  homogeneity of  
v a r i a n c e .  
D i s c u s s i o n  of t h e  F i n d i n g s  
The p u r p o s e  o f  t h i s  s t u d y  was t o  a s s e s s  t h e  l e v e l  of  
c l i n i c a l  d e c i s i o n  making s k i l l s  o f  p h y s i c a l  t h e r a p y  s t u d e n t s  
a c r o s s  a  c u r r i c u l u m .  T h i s  was i n  r e s p o n s e  t o  t h e  n e e d  f o r  
a s s e s s m e n t  of  c u r r i c u l a r  outcomes and  t h e  problem o f  f i n d i n g  
a  means t o  a s s e s s  t h e s e  c l i n i c a l  d e c i s i o n  making b e h a v i o r s .  
J e n k i n s r  (1985)  C l i n i c a l  Dec i s ion  Making S c a l e  was used  f o r  
t h i s  s t u d y .  
There  a r e  a  number of compar isons  t h a t  c a n  be  drawn 
be tween t h i s  s t u d y  and t h e  r e s e a r c h  c i t e d  i n  t h e  r e v i e w  of 
l i t e r a t u r e .  J e n k i n s  (1985)  a d m i n i s t e r e d  t h e  CDMS t o  111 
s t u d e n t s  a c r o s s  t h r e e  l e v e l s  of a n u r s i n g  program. J e n k i n s r  
s t u d y  d i d  n o t  f i n d  s i g n i f i c a n t  d i f f e r e n c e s  between t h e  t o t a l  
CDMS s c o r e s  b u t  d i d  f i n d  t h a t  s e n i o r  n u r s i n g  s t u d e n t s  s c o r e d  
s i g n i f i c a n t l y  h i g h e r  on  s u b s c a l e  A t h a n  j u n i o r  n u r s i n g  
s t u d e n t s .  Seager  (1990) a l s o  found t h a t  n u r s i n g  s t u d e n t s  i n  
t h e i r  l a s t  c l i n i c a l  cou r se  scored  h i g h e r  on Subsca le  A t h a n  
s t u d e n t s  i n  t h e i r  f i r s t  c l i n i c a l  c o u r s e .  
T h i s  s t u d y ' s  r e s u l t s ,  us ing  a  sample o f  p h y s i c a l  
t h e r a p y  s t u d e n t s ,  were c o n s i s t e n t  w i t h  t h e  r e s u l t s  o f  t h e s e  
two s t u d i e s  sugges t i ng  a p p l i c a b i l i t y  o f  t h i s  i n s t rumen t  t o  
p o p u l a t i o n s  o u t s i d e  of n u r s i n g .  Although t h e r e  were no 
s i g n i f i c a n t  d i f f e r e n c e s  between t h e  t o t a l  s c o r e s  of t h e  f o u r  
l e v e l s  of s t u d e n t s ,  t h e  C l a s s  of 1995 s co red  s i g n i f i c a n t l y  
h i g h e r  t h a n  t h e  C la s s  of 1997 i n  t h e  a r e a  o f  s e a r c h i n g  f o r  
a l t e r n a t i v e s  and op t i ons  (Subscale  A). This  was an expec ted  
f i n d i n g  a s  s t u d e n t s  a t  t h e  end of t h e  cu r r i cu lum have 
e xpe r i enced  a  wider  range of a l t e r n a t i v e  e v a l u a t i o n s  and 
t r e a t m e n t s  from which t h e y  can  choose.  S tuden t s  a t  t h e  ve ry  
beg inn ing  of t h e  cur r i cu lum have n o t  y e t  had exposure  t o  t h e  
c u r r i c u l a r  con t en t  and a l l  of  t h e  v a r i a t i o n s  a v a i l a b l e  t o  
them. 
I n  t h i s  s t udy ,  The C la s s  of 1996 a l s o  s co red  
s i g n i f i c a n t l y  h i g h e r  t han  both  t h e  C l a s s  o f  1994 and t h e  
C l a s s  of 1997 i n  s e a r c h i n g  f o r  in fo rmat ion  and unb iased  
a s s i m i l a t i o n  o f  new in format ion  (Subsca le  D )  . Again, t h e  
lower  s c o r e s  by s t u d e n t s  j u s t  beg inn ing  a  program ( C l a s s  of 
1997) were expec ted  due t o  t h e  f a c t  t h e  s t u d e n t s  d i d  n o t  y e t  
know t h e  many a l t e r n a t i v e s  open t o  them and how t o  go about  
r e s e a r c h i n g  t h e s e  a l t e r n a t i v e s .  The s i g n i f i c a n t l y  lower  
s c o r e s  by t h e  C l a s s  of 1994 were n o t  expec t ed  by t h e  
r e s e a r c h e r .  There could b e  s e v e r a l  r easons  f o r  t h i s  
s i g n i f i c a n t  d i f f e r e n c e .  
The C la s s  o f  1996 had j u s t  f i n i s h e d  t h e  f i r s t  y e a r  o f  
t h e  cu r r i cu lum inc lud ing  t h e  f i r s t  seven week f u l l - t i m e  
i n t e r n s h i p .  These s t u d e n t s  had s u b s t a n t i a l  p r a c t i c e  i n  
r e s e a r c h i n g  t h e  t r e a tmen t  a l t e r n a t i v e s  open t o  them d u r i n g  
t h i s  i n t e r n s h i p .  Also, a t  t h i s  p o i n t  i n  t h e  cur r i cu lum,  
s t u d e n t s  a r e  v e r y  open t o  new in fo rma t ion  and s eek  o u t  
judgments from t h e  f a c u l t y  and t h e i r  c l i n i c a l  i n s t r u c t o r s .  
S t u d e n t s  one year  pos t -g r adua t i on  may have s co red  lower 
on Subs ca l e  D a s  t hey  may have been r e f i n i n g  t h e  s k i l l s  
l e a r n e d  i n  t h e  cu r r i cu lum  r a t h e r  t han  a g g r e s s i v e l y  s e a r c h i n g  
o u t  f u r t h e r  a l t e r n a t i v e s .  R e l a t i v e l y  new g r a d u a t e s  may n o t  
s eek  o u t  a d v i c e  from o t h e r s  f o r  f e a r  o f  appear ing  
incompetent  t o  t h e i r  p e e r s  and s u p e r v i s o r .  Also,  t h e  
g r a d u a t e s  may n o t  r ecogn ize  t h e  t h i n k i n g  p r o c e s s e s  t h e y  
a c t u a l l y  go  through each t i m e  t h e y  make a  c l i n i c a l  d e c i s i o n  
a s  t h e s e  p r o c e s s e s  may have become more i n n a t e .  
The r e s u l t s  ob t a ined  i n  t h e  c r o s s - s e c t i o n a l  r e s e a r c h  
may have been impacted by t h e  tendency f o r  c o n t i n u a l  changes 
i n  f a c u l t y ,  t e a c h i n g  methods, and c u r r i c u l a r  c o n t e n t  of t h e  
p h y s i c a l  t h e r a p y  program. Over t h e  p a s t  two yea r s ,  t h e  
Program i n  Phys i ca l  Therapy a t  t h e  U n i v e r s i t y  of  O s t e o p a t h i c  
Medicine and Hea l t h  Sc iences  has exper ienced  s e v e r a l  changes 
i n  f a c u l t y  and t e a c h i n g  methods.  The f a c u l t y  a s  a  whole have  
a l s o  p l a c e d  a  g r e a t e r  emphasis  on c l i n i c a l  d e c i s i o n  making 
i n  c o u r s e s  a c r o s s  t h e  c u r r i c u l u m .  These  changes  may a c c o u n t  
f o r  t h e  l a c k  o f  an  i n c r e a s i n g  p r o g r e s s i o n  o f  t o t a l  a n d  
s u b s c a l e  s c o r e s  f rom t h e  n o v i c e  s t u d e n t  t o  t h e  g r a d u a t e  w i t h  
a  y e a r  o f  e x p e r i e n c e .  Also ,  t h e  r e s u l t s  of t h e s e  f a c u l t y  and 
c u r r i c u l a r  changes  may have  been best r e f l e c t e d  i n  t h e  C l a s s  
o f  1996 t o t a l  a n d  s u b s c a l e  s c o r e s .  
Normat ive  d a t a  f o r  t h e  CDMS i s  n o t  a v a i l a b l e  f o r  a n y  
p o p u l a t i o n  of h e a l t h  c a r e  p r o f e s s i o n a l s .  I t  i s  t h u s  
d i f f i c u l t  t o  r e l a t e  t h e  r e s u l t s  o f  t h i s  s t u d y  t o  any  
n a t i o n a l  d a t a .  The r e s u l t s  a r e  s i m i l a r  t o  Day's (1991)  s t u d y  
of 244 p h y s i c a l  t h e r a p y  s t u d e n t s ,  i n  s i x  d i f f e r e n t  programs,  
a t  t h e  t i m e  of g r a d u a t i o n .  Day's sample  had a  t o t a l  s c o r e  
mean o f  151 .0  w i t h  a s t a n d a r d  d e v i a t i o n  of 9 . 2 6 .  I n  t h i s  
s t u d y ,  t h e  C l a s s  of 1995 a t  t h e  t i m e  o f  g r a d u a t i o n  h a d  a 
s i m i l a r  t o t a l  s c o r e  mean of  150.08  w i t h  a s t a n d a r d  d e v i a t i o n  
o f  8 . 8 1 .  The t o t a l  s c o r e  means f rom t h e  s e v e n  programs ( s i x  
f rom Day's  r e s e a r c h  and one from t h i s  s t u d y )  r anged  f rom 
149.00-153.00 .  
The r e s u l t s  of  t h e  a n a l y s i s  o f  t h e  t o t a l  a n d  s u b s c a l e  
s c o r e s  was t h e  same when a c c o u n t i n g  f o r  t h e  a g e  of t h e  
s t u d e n t s .  J e n k i n s  (1985)  and McFadden (198 6 )  a l s o  found  age  
t o  h a v e  no e f f e c t  on  o r  r e l a t i o n s h i p  w i t h  CDMS s c o r e s .  
C o r d e r  (1992)  found  t h a t  o l d e r  n o n - t r a d i t i o n a l  s t u d e n t s  
s c o r e d  h i g h e r  on t h e  CDMS t h a n  t h e  t r a d i t i o n a l  aged g r o u p  of  
s t u d e n t s .  The r e s u l t s  o f  t h i s  s t u d y  were p r o b a b l y  d u e  t o  t h e  
homogeneous n a t u r e  of  t h e  sample.  Although t h e  age  r a n g e  of 
t h e  s t u d e n t s  was 21-50 y e a r s  of a g e ,  t h e  mean was 2 6  y e a r s  
w i t h  a  median o f  25 y e a r s  and a  s t a n d a r d  d e v i a t i o n  o f  3 .99 .  
The l o n g i t u d i n a l  component o f  t h i s  s t u d y  p r o v i d e d  t h e  
most u s e f u l  d a t a  t o  t h e  r e s e a r c h e r .  The C l a s s  o f  1997 
e x h i b i t e d  a  n e a r  s i g n i f i c a n t  i n c r e a s e  ( f rom 1 4 8 . 7 5  t o  
1 5 1 . 2 2 )  i n  t h e i r  t o t a l  CDMS s c o r e s  between e n r o l l m e n t  and  
t h e  t i m e  o f  t h e  second t e s t i n g .  The p o s t - t e s t  was 
a d m i n i s t e r e d  a f t e r  t h e  second b l o c k  o f  t h e  c u r r i c u l u m  which 
ended w i t h  two weeks of c l i n i c a l  e x p e r i e n c e .  
The f i r s t  two b l o c k s  of  t h e  c u r r i c u l u m  l a y  t h e  
f o u n d a t i o n  f o r  t h e  res t  of  t h e  c u r r i c u l u m .  Decis ion  making 
s k i l l s  a r e  i n t r o d u c e d  d u r i n g  t h e  second b l o c k  o f  t h e  
c u r r i c u l u m  b u t  a r e  f u r t h e r  deve loped  and r e f i n e d  i n  Blocks  
111, I V ,  V ,  and  V I .  The r e s u l t s  o f  t h i s  s t u d y  s u p p o r t  
l o n g i t u d i n a l  t e s t i n g  of  s t u d e n t s  after e a c h  b l o c k  o f  t h e  
c u r r i c u l u m .  T h i s  may y i e l d  a b e t t e r  i n d i c a t i o n  t h a n  
c r o s s - s e c t i o n a l  t e s t i n g  of  when a n d  t o  what degree  d e c i s i o n  
making s k i l l s  a r e  developed t h r o u g h o u t  t h e  c u r r i c u l u m .  
Day (1991)  found no  r e l a t i o n s h i p  between CDMS s c o r e s  
and g r a d e  p o i n t  a v e r a g e s  of t h e  2 4 4  p h y s i c a l  t h e r a p y  
s t u d e n t s .  Arand and Harding (1987)  found n o  r e l a t i o n s h i p  
be tween g r a d e s  and problem s o l v i n g  s k i l l s  i n  p h y s i c a l  
t h e r a p y  s t u d e n t s .  T h i s  s t u d y  a l s o  found t h e r e  t o  be no  
r e l a t i o n s h i p  be tween t h e  CDMS t o t a l  s c o r e s  and g r a d e  p o i n t  
a v e r a g e s .  
Grade  p o i n t  a v e r a g e s  a r e  q u a n t i t a t i v e  measures  o f  
knowledge g a i n e d  i n  t h e  c u r r i c u l u m  b u t  do n o t  f a c t o r  i n  t h e  
knowledge g a i n e d  on c l i n i c a l  i n t e r n s h i p s  (which a r e  g r a d e d  
p a s s / f  a i l )  . F a c u l t y  r e l y  on t h e  s t u d e n t s '  c l i n i c a l  
e x p e r i e n c e s  t o  f u r t h e r  d e v e l o p  and  r e f i n e  c l i n i c a l  d e c i s i o n  
making s k i l l s .  Thus,  t h e  g r a d e  p o i n t  a v e r a g e  is  no t  a n  
a c c u r a t e  p r e d i c t o r  of  t h e  l e v e l  o f  s t u d e n t s '  c l i n i c a l  
d e c i s i o n  making s k i l l s .  
The r e s u l t s  o f  t h i s  s t u d y  a l s o  c a l l  t o  q u e s t i o n  t h e  
a b i l i t y  o f  c l i n i c a l  i n s t r u c t o r s  t o  r a t e  s t u d e n t s  on c l i n i c a l  
d e c i s i o n  making s k i l l s .  I t  i s  d i f f i c u l t  f o r  a  c l i n i c a l  
i n s t r u c t o r  t o  a s c e r t a i n  a  s t u d e n t f s  l e v e l  o f  c l i n i c a l  
d e c i s i o n  making s k i l l s  t h r o u g h  o b s e r v a t i o n .  Unless  a 
c l i n i c a l  i n s t r u c t o r  has  a s t u d e n t  v e r b a l i z e  t h e i r  t h o u g h t  
p r o c e s s e s ,  i t  may b e  d i f f i c u l t  f o r  a c l i n i c a l  i n s t r u c t o r  t o  
a c c u r a t e l y  r a t e  t h e  s t u d e n t ' s  s k i l l  l e v e l .  The c l i n i c a l  
i n s t r u c t o r  may a l s o  have more c o n f i d e n c e  t h a n  t h e  s t u d e n t  i n  
t h e  s t u d e n t f  s s k i l l s .  
A number o f  c l i n i c a l  i n s t r u c t o r s  r a t e d  s t u d e n t s  a t  t h e  
t o p  l e v e l  of 5 on t h e  L i k e r t - t y p e  s c a l e .  T h i s  d e n o t e d  t h a t  
t h e  s t u d e n t  a lways  used t h e  c l i n i c a l  d e c i s i o n  making p r o c e s s  
as i n  t h e  d e f i n i t i o n  p r o v i d e d  t o  t h e  c l i n i c a l  i n s t r u c t o r s .  
R a t i n g s  of 5 were  g iven  t o  a  number of t h e  s t u d e n t s  t h a t  had 
o n l y  comple ted  one yea r  o f  t h e  c u r r i c u l u m .  I t  i s  n o t  
p o s s i b l e  though t o  d i s c e r n  i f  t h e  c l i n i c a l  i n s t r u c t o r  
r a t i n g s  were more a c c u r a t e  o r  i f  t h e  s t u d e n t s f  s c o r e s  on t h e  
CDMS were  more a c c u r a t e .  The s u b s t a n t i a l  d i f f e r e n c e  o n  t h e  
r a t i n g s  c o u l d  b e  a t t r i b u t e d  t o  o v e r c o n f i d e n c e  on t h e  p a r t  of 
t h e  c l i n i c a l  i n s t r u c t o r s  o r  underconf idence  of  t h e  s t u d e n t s .  
S l o a n ,  Donnel ly,  Drake, and Schwartz  ( 1 9 9 5 )  found t h a t  
s u b j e c t i v e  c l i n i c a l  f a c u l t y  r a t i n g s  of  med ica l  s t u d e n t s  were 
h i g h e r  t h a n  o b j e c t i v e  measures  of knowledge. T h i s  s t u d y  
found  t h a t  c l i n i c a l  i n s t r u c t o r  r a t i n g s  of p h y s i c a l  t h e r a p y  
s t u d e n t s '  c l i n i c a l  d e c i s i o n  making s k i l l s  were s i g n i f i c a n t l y  
h i g h e r  t h a n  s t u d e n t s '  s c o r e s  on t h e  CDMS. 
T h i s  s t u d y  can  o n l y  make i n f e r e n c e s  t o  t h e  Program i n  
P h y s i c a l  Therapy a t  t h e  U n i v e r s i t y  of O s t e o p a t h i c  Medic ine  
a n d  H e a l t h  S c i e n c e s .  Any g e n e r a l i z a t i o n s  t o  o t h e r  programs 
must  b e  made w i t h  ex t r eme  c a r e .  M a t u r a t i o n  c o u l d  have  been  a  
t h r e a t  t o  t h e  i n t e r n a l  v a l i d i t y  o f  t h e  l o n g i t u d i n a l  p o r t i o n  
o f  t h i s  s t u d y .  The s t u d e n t s  d e c i s i o n  making s k i l l s  may have  
improved due  t o  p e r s o n a l  growth o c c u r r i n g  o v e r  t h e  f i r s t  two 
s e m e s t e r s  of  a g r a d u a t e  program. 
C a u t i o n  may b e  w a r r a n t e d  i n  recommending t h i s  
i n s t r u m e n t  t o  a s s e s s  c l i n i c a l  d e c i s i o n  making s k i l l s .  
A l though  s e v e r a l  s t u d i e s  p rov ided  ev idence  of  good 
r e l i a b i l i t y  o f  t h e  CDMS, r e s e a r c h  u s i n g  t h e  CDMS h a s  
p r o d u c e d  min ima l  s i g n i f i c a n t  r e s u l t s .  I t  may be t h e  CDMS i s  
n o t  s e n s i t i v e  t o  s u b t l e  changes  i n  s k i l l  l e v e l .  The items i n  
t h e  CDMS a l s o  may n o t  b e  v a l i d  measu res  of c l i n i c a l  d e c i s i o n  
making .  The c o n t e n t  v a l i d i t y  of  t h e  CDMS w a r r a n t s  f u r t h e r  
e x p l o r a t i o n .  
P h y s i c a l  t h e r a p y  s t u d e n t s  may a l s o  have  a f a i r l y  h i g h  
l e v e l  o f  d e c i s i o n  making a b i l i t i e s  p r i o r  t o  e n r o l l i n g  i n  t h e  
program.  T h i s  c o u l d  be a r e s u l t  o f  t h e  h i g h l y  c o m p e t i t i v e  
n a t u r e  of  a d m i s s i o n s  and  an  emphas is  on  t h e s e  a b i l i t i e s  
d u r i n g  t h e  i n t e r v i e w  p r o c e s s .  Many of t h e s e  s t u d e n t s  have  
e x t e n s i v e  e x p e r i e n c e  i n  p h y s i c a l  t h e r a p y  c l i n i c s  p r i o r  t o  
a d m i s s i o n  i n t o  t h e  c u r r i c u l u m .  T h i s  may g i v e  t h o s e  s t u d e n t s  
t h e  o p p o r t u n i t y  t o  o b s e r v e  t h e r a p i s t s  i n  t h e  d e c i s i o n  making 
p r o c e s s .  The p h y s i c a l  t h e r a p y  program c u r r i c u l u m  may o n l y  be 
r e f i n i n g  s t u d e n t s f  a l r e a d y  e s t a b l i s h e d  d e c i s i o n  making 
s k i l l s  and  f a c i l i t a t i n g  t h e  s t u d e n t s f  a p p l i c a t i o n  o f  t h e s e  
s k i l l s  t o  c l i n i c a l  s i t u a t i o n s .  
C o n c l u s i o n s  
As a  r e s u l t  o f  t h i s  s t u d y ,  t h e  r e s e a r c h e r  made t h e  
f o l l o w i n g  c o n c l u s i o n s :  
1. P h y s i c a l  t h e r a p y  s t u d e n t s  a t  d i f f e r e n t  l e v e l s  o f  t h e  
c u r r i c u l u m  d i d  n o t  e x h i b i t  d i f f e r e n c e s  i n  o v e r a l l  c l i n i c a l  
d e c i s i o n  making s k i l l s .  
2 .  P h y s i c a l  t h e r a p y  s t u d e n t s  a t  d i f f e r e n t  l e v e l s  o f  t h e  
c u r r i c u l u m  d i d  e x h i b i t  d i f f e r e n c e s  i n  s p e c i f i c  s u b s e t s  o f  
c l i n i c a l  d e c i s i o n  making s k i l l s .  
3 .  P h y s i c a l  t h e r a p y  s t u d e n t s  e x h i b i t e d  growth  i n  
c l i n i c a l  d e c i s i o n  making s k i l l s  a c r o s s  t h e  f i r s t  y e a r  o f  t h e  
c u r r i c u l u m .  
4 .  P h y s i c a l  t h e r a p y  s t u d e n t s '  c l i n i c a l  d e c i s i o n  making 
s k i l l s  c o u l d  n o t  b e  p r e d i c t e d  f rom e i t h e r  g r a d e  p o i n t  
a v e r a g e s  o r  f rom t h e  c l i n i c a l  i n s t r u c t o r s '  p e r c e p t i o n s  o f  
t h e  s t u d e n t s '  c l i n i c a l  d e c i s i o n  making s k i l l s .  
Recommendations 
T h i s  s t u d y  was t h e  b e g i n n i n g  s t e p  i n  a p r o c e s s  t o  
d e t e r m i n e  a p p r o p r i a t e  outcome a s s e s s m e n t  m e a s u r e s  f o r  
c l i n i c a l  d e c i s i o n  making a b i l i t i e s  i n  a p h y s i c a l  t h e r a p y  
c u r r i c u l u m .  The d a t a  c o n t r i b u t e s  t o  a l i m i t e d  body o f  
knowledge on outcome a s s e s s m e n t  i n  p h y s i c a l  t h e r a p y  
e d u c a t i o n .  T h i s  r e s e a r c h  w i l l  be e x t e n d e d  w i t h  t h e  C l a s s  o f  
1 9 9 7  t o  t r a c k  t h e i r  c l i n i c a l  d e c i s i o n  making a b i l i t i e s  o v e r  
t h e  r es t  o f  t h e  p h y s i c a l  t h e r a p y  program.  
The C l i n i c a l  D e c i s i o n  Making S c a l e  may n o t  have 
d e t e c t e d  any  s i g n i f i c a n t  d i f f e r e n c e s  i n  t o t a l  s c o r e s  b u t  i t  
d i d  d e t e c t  s i g n i f i c a n t  d i f f e r e n c e s  i n  two o f  t h e  f o u r  
s u b s c a l e s .  If t h i s  i n s t r u m e n t  i s  t o  b e  u s e d  a s  a n  outcome 
a s s e s s m e n t  t o o l ,  t h e  s u b s c a l e s  may be more v a l u a b l e  and  
s e n s i t i v e  s o u r c e s  o f  i n f o r m a t i o n  t h a n  t h e  s c a l e  a s  a whole .  
O t h e r  means of d e t e r m i n i n g  s t u d e n t s '  c l i n i c a l  d e c i s i o n  
making s k i l l s  may n o t  be v a l i d  methods a s  shown i n  t h i s  a n d  
o t h e r  s t u d i e s .  Grade p o i n t  a v e r a g e  has  been shown t o  n o t  be 
p r e d i c t i v e  of d e c i s i o n  making s k i l l s .  Also  c a l l e d  t o  
q u e s t i o n  i s  t h e  a b i l i t y  o f  c l i n i c a l  i n s t r u c t o r s  t o  r a t e  
s t u d e n t s  on c l i n i c a l  d e c i s i o n  making s k i l l s .  F u r t h e r  s t u d y  
needs  t o  b e  done i n  t h i s  a r e a  w i t h  an i n s t r u m e n t  t h a t  will 
g i v e  comparable  s c o r e s  from both s t u d e n t s  a n d  c l i n i c a l  
i n s t r u c t o r s .  
F u t u r e  r e s e a r c h  w i t h  t h e  C l i n i c a l  Dec i s ion  Making S c a l e  
c o u l d  b e  d e s i g n e d  i n  s e v e r a l  ways. A l o n g i t u d i n a l  s t u d y  o f  
p h y s i c a l  t h e r a p y  s t u d e n t d g r a d u a t e s  ( w i t h  t e s t i n g  o c c u r r i n g  
a t  e n r o l l m e n t ,  g r a d u a t i o n ,  and  one ,  t h r e e ,  f i v e ,  and t e n  
y e a r s  p o s t - g r a d u a t i o n )  would g i v e  a  p i c t u r e  of p h y s i c a l  
t h e r a p i s t s '  development ove r  t h e i r  e d u c a t i o n  and c a r e e r .  
I n  an  e f f o r t  t o  e s t a b l i s h  normat ive  d a t a ,  p h y s i c a l  
t h e r a p y  programs a c r o s s  t h e  c o u n t r y  c o u l d  be e n l i s t e d  t o  
a d m i n i s t e r  t h e  CDMS t o  s t u d e n t s  a t  g r a d u a t i o n .  Comparisons 
i n  s c o r e s  c o u l d  a l s o  be made between b a c h e l o r ,  m a s t e r ,  and  
d o c t o r a l  programs t h a t  a re  p r e p a r i n g  t h e  s t u d e n t  f o r  
e n t r a n c e  i n t o  t h e  p h y s i c a l  t h e r a p y  p r o f e s s i o n .  
Ano the r  recommendation f o r  f u t u r e  r e s e a r c h  i s  t h e  
development  of a measurement i n s t r u m e n t  s p e c i f i c  t o  c l i n i c a l  
d e c i s i o n  making s k i l l s  i n  p h y s i c a l  t h e r a p y .  T h i s  would be an 
a m b i t i o u s  t a s k  b u t  one  t h a t  would b e  v a l u a b l e  t o  p h y s i c a l  
t h e r a p y  e d u c a t i o n .  
I f  p h y s i c a l  t h e r a p y  e d u c a t i o n a l  programs a r e  g o i n g  t o  
r e l y  o n  c l i n i c a l  i n s t r u c t o r s  t o  e v a l u a t e  s t u d e n t s  on t h e i r  
s k i l l s ,  t h e  program must be  a s s u r e d  t h a t  t h e  c l i n i c a l  
i n s t r u c t o r s  a r e  a c c u r a t e  i n  t h e i r  e v a l u a t i o n s .  A l t h o u g h  t h e  
i n s t r u m e n t a t i o n  i n  t h i s  s t u d y  c o u l d  have  been  improved ,  t h e  
d a t a  l e n d s  s t r e n g t h  t o  t h e  need f o r  f u r t h e r  s t u d y .  
A b e t t e r  i n s t r u m e n t  c o u l d  be deve loped  t o  compare t h e  
s t u d e n t s 1  and c l i n i c a l  i n s t r u c t o r s '  p e r c e p t i o n s  o f  t h e  
s t u d e n t s 1  a b i l i t i e s .  T r a i n i n g  programs f o r  c l i n i c a l  
i n s t r u c t o r s  c o u l d  be developed  w i t h  a n a l y s i s  of t h e  c l i n i c a l  
i n s t r u c t o r s r  r a t i n g  a b i l i t i e s  p r i o r  t o  and a f t e r  t r a i n i n g .  
The CDMS, o r  a n o t h e r  i n s t r u m e n t ,  could a l s o  be a d m i n i s t e r e d  
t o  c l i n i c a l  i n s t r u c t o r s  t o  d e t e r m i n e  t h e i r  l e v e l s  of  
c l i n i c a l  d e c i s i o n  making a b i l i t i e s .  T h i s  would show w h e t h e r  
t h e  c l i n i c a l  i n s t r u c t o r s  r e s p o n s i b l e  f o r  t h e  e d u c a t i o n  of 
p h y s i c a l  t h e r a p y  s t u d e n t s  have an  a p p r o p r i a t e  l e v e l  o f  
c l i n i c a l  d e c i s i o n  making skills. 
P h y s i c a l  t h e r a p i s t s  w i l l  c o n t i n u e  t o  be c h a l l e n g e d  b y  
t h e  r a p i d  changes  t a k i n g  p l a c e  i n  h e a l t h  c a r e .  P h y s i c a l  
t h e r a p i s t s  a r e  c u r r e n t l y  e n t r y  p o i n t s  i n t o  t h e  h e a l t h  c a r e  
s y s t e m  and  may soon become p r i m a r y  c a r e  p r o v i d e r s  f o r  some 
p a t i e n t s .  I t  i s  i m p e r a t i v e  t h e  f a c u l t y  of p h y s i c a l  t h e r a p i s t  
e d u c a t i o n a l  programs a r e  a s s u r e d  t h e y  a r e  p r e p a r i n g  
g r a d u a t e s  who have  developed t h e  a p p r o p r i a t e  c l i n i c a l  
d e c i s i o n  making s k i l l s .  F u r t h e r  r e s e a r c h  needs  t o  be 
comple ted  t o  d e v e l o p  a means t o  g u a r a n t e e  t h a t  e a c h  p h y s i c a l  
t h e r a p y  g r a d u a t e  i s  i n d e e d  meet ing  t h e  p r o f e s s i o n ' s  
e x p e c t a t i o n s .  
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Appendix A 
PERMISS I O N  LETTERS FROM CDMNS AUTHOR 
orge on University 
College of Nursing and Health Science 
Fairfax, Virginia 22030-4444 
(703) 993- 1 90011 901 
Fax: (703) 993- 1942 
Please reply to: 
5504 Akridge Court 
Fairfax, VA 22032 
Dear Colleaguel 
Thank you for your interest in the Clinical Decision Making in Nursing Scale (CDMNS). 
For information on reliability and validity data 'for the original version of the CDMNS, see 
"A Research Tool for Measuring Perceptions of Clinical Decision Makingw in the JulyJAugust 
1985, Vol 1, No 4 issue of the Journal of Professional Nursing. The scoring system anchors 
for the scale have been changed from agreeldisagree to percentages in order to reflect process 
rather than perception. However, this should not hamper its use. 
The CDMNS is covered by copyright and is available for research or evaluation of clinical 
practice. My policy is to grant permission to reproduce and use the scale if I: 
1) am assured of receiving results of the study, 
2) receive a copy of the reliability and validity estimates obtained, 
3) am credited with authorship in any use, associated report, or publication of the 
instrument, and 
4) am permitted to use your name and address as a reference source. 
Sincerely, 
Helen M. ~ ~ n s ,  PhD, RN 
Associate Professor 
College of Nursing and Health Science 
orge on University 
College of Nursing and Health Science 
Fairfax, Virginia 22030-4444 
(703) 993- 1 9001'1 901 
Fax: (703) 993- 1 942 
5504 Akridge Coxrt 
Fairfax,  VA 22032 
March 2 1 ,  1995 
M. Susan Cigelman, Ed.S., P.T. 
4609 77th  Street 
D e s  ~ o i n e s ,  I A  50322 
Dear Susan: 
Thank you f o r  your l e t t e r  of March 4 ,  1995 reques t ing  
informat ion  about  t h e  C l i n i c a l  Decision Making i n  Nursing Scale 
(CDMNS). I g i v e  permission f o r  you t o  use t h e  CDMNS, wi th  t h e  
abbrev ia t ed  t i t l e ,  i n  your p r o j e c t  i f  you s o  des i r e .  I a m  
inc lud ing  w i t h  t h i s  l e t t e r  an a b s t r a c t  and a copy of t h e  s c a l e  
a long w i t h  t h e  letter I send t o  persons reques t ing  i ts  use. 
P l e a s e  n o t e  the  condi t ions of use i n  t h e  las t  paragraph. 
I f  you dec ide  t h a t  t h e  CDMNS is appropr ia te  f o r  your use  and when 
you p l a n  on  us ing  it, please l e t  m e  know so t h a t  I can send the 
d i r e c t i o n s  f o r  scoring.  I hope t h a t  you w i l l  be a b l e  t o  provide  
some conclus ions  from the data  you c o l l e c t  because I am 
i n t e r e s t e d  i n  n o t  only r e f i n i n g  the i t e m s ,  bu t  a l s o  i n  
e s t a b l i s h i n g  norms f o r  var ious groups. Information on group 
s c o r e s ,  and i t e m  and f a c t o r  analyses  would be p a r t i c u l a r l y  
h e l p f u l .  
P l e a s e  l e t  me know how th ings  a r e  going from t i m e  t o  time. Good 
luck i n  your research .  I look forward t o  hear ing from you. 
S ince re ly ,  
Helen M. J enk ins ,  PhD, RN 
Associa te  Professor  
Enclosures  
Appendix B 
CLINICAL DECISION MAKING SCALE 
THE CLINICAL DECISION MAKING SCALE 
Adapted from the Clinical Decision Making in Nursing Scale* 
with permission of 
Helen M. Jenkins, Ph.D., R.N. 
Directions for the Clinical Decision Making Scale 
For each of the following statements, think of your behavior while caring 
for clients. Answer on the basis of what you are doina now in the clinical setting. 
There are no "right" or "wrong" answers. What is important is your 
assessment of how you ordinarily operate as a decision maker in the clinical 
setting. None of the statements cover emergency situations. 
Statements are listed beginning on the following page. Use the answer 
sheet provided. Do not dwell on responses. Circle the answer that comes 
closest to the way you ordinarily behave. 
Answer all items. About twenty minutes should be required to complete 
this exercise. 
Scale for the CDMS 
Circle whether you would likely behave in the described way: 
A - Always - What you consistently do every time. 
F - Frequently - What you usually do most of the time. 
0 - Occasionally - What you sometimes do on occasion. 
S. - Seldom - What you rarely do. 
N - Never - What you never do at any time. 
Sample Statement: I mentally list options before making a decision. 
Key: A F 0 S N 
The circle around response F means that you usually mentally list options before 
making a decision. 
Clinical Decision Making Scale 
Note: Be sure you respond in terms of what you are doing in the clinical setting 
at the present time. 
1. If the clinical decision is vital and there is time, I conduct a thorough 
search for alternatives. 
2. When a person is ill, his or her cultural values and beliefs are secondary 
to the implementation of health services. 
3. The situational factors at the time determine the number of options that I 
explore before making a decision. 
4. Looking for new information in making a decision is more trouble than 
it's worth. 
5. 1 use books or professional literature to look up things I don't understand. 
6. A random approach for looking at options works best for me. 
7. Brainstorming is a method I use when thinking of ideas for options. 
8. 1 go out of my way to get as much information as possible to make 
decisions. 
9. 1 assist clients in exercising their rights to make decisions about their 
own care. 
10. When my values conflict with those of the client, I am objective enough 
to handle the decision making required for the situation. 
11. I listen to or consider expert advice or judgment, even thought it may not 
be the choice I would make. 
12. 1 solve a problem or make a decision without consulting anyone, using 
information available to me at the time. 
13. 1 don't always take time to examine all the possible consequences of a 
decision I must make. 
14. 1 consider the future welfare of the family when I make a clinical decision 
which involves the individual. 
15. 1 have little time or energy available to search for information. 
Note: Be sure you respond in terms of what you are doing in the clinical setting 
at the present time. 
16. 1 mentally list options before making a decision. 
17. When examining consequences of options I might choose, I generally 
think through "If I did this, then ...". 
18. 1 consider even the remotest consequences before making a choice. 
19. Consensus among my peer group is important to me in making a 
decision. 
20. 1 include clients as sources of information. 
21. 1 consider what my peers will say when I think about possible choices I 
could make. 
22. If an instructor recommends an option to a clinical decision making 
situation, I adopt it rather than searching for other options. 
23. If a benefit is really great, I will favor it without looking at all the risks. 
24. 1 search for new information randomly. 
25. My past experiences have little to do with how actively I look at risks 
and benefits for decisions about clients. 
26. When examining consequences of options I might choose, I am aware of 
the positive outcomes for my client. 
27. 1 select options that I have used successfully in similar circumstances in 
the past. 
28. If the risks are serious enough to cause problems, I reject the option. 
29. 1 write out a list of positive and negative consequences when I am 
evaluating an important clinical decision. 
30. 1 do not ask my peers to suggest options for my clinical decisions. 
31. My professional values are inconsistent with my personal values. 
32. My finding of alternatives seems to be largely a matter of luck. 
Note: Be sure you respond in terms of what you are doing in the clinical setting 
at the present time. 
33. In the clinical setting I keep in mind the course objectives for the day's 
experience. 
34. The risks and benefits are the farthest thing from my mind when I have to 
make a decision. 
35. When I have a clinical decision to make, I consider the institutional 
priorities and standards. 
36. 1 involve others in my decision making only if the situation calls for it. 
37. In my search for options, I include even those that might be thought of as 
"far out" or non-feasible. 
38. Finding out about the client's objectives is a regular part of my clinical 
decision making. 
39. 1 examine the risks and benefits only for consequences that have serious 
implications. 
40. The client's values have to be consistent with my own, in order for me to 
make a good decision. 
Thank you for being a participant in this study. Do you have any ideas 
about decision making in physical therapy that were not covered by the scale 
that you would like to share? You can speak to specific items or give any 
general comments you would like. Feel free to use this last page or the back of 
the answer sheet. 
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Answer Sheet for the Clinical Decision Making Scale 
Directions: After reading each statement, circle the response which comes closest to 
the way you act or behave. Please do not skip any of the items. 
Remember that: A - Always - What you consistently do every time. 
F - Frequently - What you usually do most of the time. 
0 - Occasionally - What you sometimes do on occasion. 
S - Seldom -What you rarely do. 
N - Never - What you never do at any time. 
Appendix C 
STUDENT/GRADUATE DEMOGRAPHIC INFORMATION SHEET 
Demographic Information Sheet 
for Physical Therapy Students/Graduates 
Sex: Male Female 
Years Age: 
Level in Program in Physical Therapy: First year student 
Second year student 
New graduate 
One year post-graduation 
Thank you! 
Appendix D 
LETTER TO CLINICAL INSTRUCTORS 
Dear (Clinical Instructor): 
You are invited to participate in a study of the clinical decision making skills of 
physical therapy students. The purpose of this study is to determine the 
difference in clinical decision making skills of physical therapy students across a 
curriculum. You have been selected as a participant in this study because you 
were recently responsible for supervising one of our students by the name of 
I understand that you have a very busy schedule and I would be very grateful if 
you could find approximately ten minutes to participate in this study. 
Please complete the enclosed four questions and return them to me in the 
stamped addressed return envelope within the next two weeks. The number on 
the attached sheet is for student identification purposes and to determine if the 
information has been returned. Any information obtained in connection with this 
study will be held in strict confidence. Any information obtained in this study may 
be published in appropriate journals or presented at professional meetings. In 
such publications or presentations, all identification will be kept strictly 
confidential. 
As my sample size is relatively small, you are vitally important to my study. I 
appreciate you taking a few minutes of your time to respond to my questions. 
Participation is voluntary. Your decision whether or not to participate will not 
affect your present or future relationship with the University of Osteopathic 
Medicine and Health Sciences. 
Your completion of this questionnaire indicates that you have read the 
information above and have elected to participate in this study. If you have any 
questions, please do not hesitate to contact me at 515/271-1634. 
Thank you for your time and the courtesy of your assistance. 
Sincerely, 
M. Susan Cigelman, Ed.S., P.T. 
Director, Program in Physical Therapy 
Appendix E 
CLINICAL INSTRUCTOR QUESTIONNAIRE 
Clinical Decision Making Questionnaire 
for Clinical Instructors 
1. Clinical Instructor: Male Female 
2. Age: years 
3. Number of years you have been a physical therapist 
(Please round to the nearest half year.) 
Clinical decision making is defined as the process that a health professional 
utilizes in the clinical setting to make a decision. This includes: using basic 
thinking processes to choose a best response among several options; 
assembling information needed in a topic area; comparing advantages and 
disadvantages of alternative approaches; determining what additional 
information is required; and judging the most effective response and being able 
to justify it. 
Please rate the physical therapy student from the University of Osteopathic 
Medicine and Health Sciences that you recently supervised in your clinic. Mark 
the spot on the scale which comes closest to the way in which the student acted 
or behaved in relation to the above definition of clinical decision making. 
A - Always - What the student consistently did every time. 
F - Frequently - What the student usually did most of the time. 
0 - Occasionally - What the student sometimes did on occasion. 
S - Seldom - What the student rarely did. 
N - Never - What the student never did at any time. 
Thank you for your assistance! Please return in the enclosed envelope. 
Appendix F 
LETTER TO STUDENT/ALUMNUS 
Dear Physical Therapy Student: 
You are invited to participate in a study of the clinical decision making skills of 
physical therapy students. The purpose of this study is to determine the 
difference in clinical decision making skills of physical therapy students across a 
curriculum. You have been selected as a possible participant in this study 
because you are currently enrolled as a student in a physical therapy program. 
There will be approximately 125 subjects in this study. 
If you decide to participate, you will be asked to complete the attached Clinical 
Decision Making Scale along with a demographic data sheet. The process 
should take no longer than 30 minutes. 
Any information obtained in connection with this study will be held in strict 
confidence. Any information obtained in this study may be published in 
appropriate journals or presented at professional meetings. In such publications 
or presentations, your identification will be kept strictly confidential. 
Participation is voluntary. Your decision whether or not to participate will not 
affect your present or future relationship with the University of Osteopathic 
Medicine and Health Sciences. If you decide to participate, you are free to 
withdraw your consent and to discontinue participation at any time. 
If you have any questions, please do not hesitate to ask. If you have any 
questions later or wish to obtain the results of your test, please feel free to 
contact Susan Cigelman at 51 51271-1634. You may keep this sheet of 
information for your records. 
You are voluntarily making a decision whether or not to participate in this 
research study. Your completion of the attached Clinical Decision Making Scale 
and demographic data sheet indicates that you have read the information 
provided above and have elected to participate. You may withdraw at any time 
without prejudice after completing these forms should you choose to discontinue 
participation in this study. Thank you for your time and the courtesy of your 
assistance. 
Sincerely, 
M. Susan Cigelman, M.S., P.T. 
Appendix G 
NORMAL DISTRIBUTION CALCULATIONS 
V a r i a b l e  
C l a s s  o f  1994 
T o t a l  CDMS 0 . 4 1  0 . 5 7  1 . 3 9  
S u b s c a l e  A 0 . 4 1  1 . 1 6  2 . 8 2 "  
S u b s c a l e  B  0 . 4 1  0 . 3 7  0 . 9 0  
S u b s c a l e  C  0 . 4 1  0 . 2 3  0 . 5 6  
S u b s c a l e  D 0 . 4 1  0 .54  1 . 3 2  
C l a s s  o f  1995  
G r a d e  P o i n t  Ave.  0 . 3 9  - 0 . 2 1  - 0 . 5 4  
T o t a l  CDMS 0 . 3 9  
S u b s c a l e  A  0 . 3 9  
S u b s c a l e  B 0 .39  
S u b s c a l e  C 0 . 3 9  
S u b s c a l e  D 0 . 3 9  
CI  R a t i n g  S c a l e  0 . 3 9  
C l a s s  o f  1 9 9 6  
G r a d e  P o i n t  Ave. 0 .37  
T o t a l  CDMS 0 .37  
S u b s c a l e  A  0 .37 
S u b s c a l e  B 0 .37 
S u b s c a l e  C  0 .37 
S u b s c a l e  D 0 .37  
C I  R a t i n g  S c a l e  0 .37 
C l a s s e s  of 1 9 9 5  a n d  1 9 9 6  
G r a d e  P o i n t  Ave.  0 .27  
T o t a l  CDMS 0.27 
C I  S c o r e s  0 .27 
( E x t r a p o l a t e d )  
C l a s s  o f  1997 P r e - T e s t  
T o t a l  CDMS 0.37 0 . 2 0  0 . 5 4  
S u b s c a l e  A  0 .37 0 . 1 3  0 . 3 5  
S u b s c a l e  B 0 .37  0 . 1 9  0 . 5 1  
S u b s c a l e  C  0 .37 -0 .27  - 0 . 7 3  
S u b s c a l e  D 0 . 3 7  - 0 . 6 6  -1 .78  
C l a s s  o f  1997 P o s t - T e s t  
T o t a l  CDMS 0 .38  - 0 . 0 1  - 0 . 0 3  
S u b s c a l e  A  0 .38  0 . 2 1  0 . 5 5  
S u b s c a l e  B 0 .38  - 0 . 4 2  -1.11 
S u b s c a l e  C 0 .38  0 . 2 4  0 . 6 3  
S u b s c a l e  D 0.38 0 . 1 4  0 . 3 7  
* ( a l p h a  = 0 . 0 1 )  z = t 2 .58  
ss = s q u a r e  root  f 6 7 ~  
- 
z = (S - 0 )  / s s  
- 
Appendix H 
HOMOGENEITY OF VARIANCE CALCULATIONS 
Fmax = l a r g e s t  sample v a r i a n c e / s m a l l e s t  sample v a r i a n c e  
- 
N u l l  Hypo thes i s  One 
Fmax = 129.75/76.57 = 1.69 
- 
a l p h a  = 0.05, k = 4, df = 34, c v  = 2.61 
Homogeneity of v a r i a n c e  assumption n o t  v i o l a t e d  
N u l l  Hypo thes i s  Two 
Fmax = 100.94/69.28 = 1.46 
- 
a l p h a  = 0.05, k = 2, df = 40,  CV = 1.94 
Homogeneity o f  v a r i a n c e  assumpt ion  n o t  v i o l a t e d  
4. 
N u l l  Hypo thes i s  F i v e  
Fm,, = 510.21/76.18 = 6.7 
- 
a l p h a  = 0.05, k = 2, df = 81 ,  c v  = 1 . 6 7  
Homogeneity o f  v a r i a n c e  assumption v i o l a t e d  
